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Preface 


Tus work started with the thought of con- 
cisely correlating the radiologic manifesta- 
tions of the “acute abdomen” with clinical 
and pathological processes. At the outset it 
became evident that the definition of “‘acute 
abdomen” was quite indefinite. Some held 
that the condition referred only to illness of a 
dramatic and catastrophic nature. Others 
preferred a broader usage, regarding any 
abdominal disturbance requiring medical at- 
tention as a condition which, while less in- 
It became 
apparent that the term could not be restrict- 
ed to a single group of symptoms or diseases, 


tense, nevertheless was acute. 


and that one could not state clearly just how 
or when an abdominal disorder became an 
“‘acute abdomen.” 

Thus, from a rather narrow consideration 
we came to the broader aspect of acute ab- 
dominal disorders. The diversity of clinical 
symptoms, if one reflects for a moment, can 
be reduced to a list of well-known manifesta- 
tions such as pain, nausea, vomiting, disten- 
sion, constipation, diarrhea and the other 
basic symptoms. It is apparent that the 
eliciting of a picture rather than of a list of 
complaints is fundamentally important in 
arriving at a diagnosis. Another moment’s 
reflection will show that qualifying adjectives 
and adverbs, a sense of timing of symptoms, 
and careful correlation of complaints with 
the observations made on physical examina- 
tion may reveal a condition which is not 
acute insofar as drama is concerned, but 
nevertheless is one which requires prompt 
medical attention. In this way, abdominal 
complaints which are not those of an ‘‘acute 
abdomen”’ still may indicate an urgent need 
for help. . 

At this point the radiologist has a vital 


position in the development of the diagnosis 
and the ultimate course of treatment. It is 
within his realm that the shadows of disease 
are reflected in gray, black and white. I have 
not attempted to cover radiologic technic, 
presuming that anyone attempting abdomi- 
nal examination is well grounded in such 
fundamentals. Nor will I assess the relative 
value of one view against another, or of 
fluoroscopic examination as apposed to films. 
It is impossible to generalize, except to say 
that an examination poorly conceived and 
executed even with the most modern equip- 
ment, and inaccurately interpreted with the 
best of secretarial gadgetry, still jeopardizes 
the patient’s well-being. Hence, the saving 
of films, or reliance on fluoroscopic examina- 
tion alone, or the performance of the examina- 
tion by unskilled and untrained professional 
or technical persons is to be deplored. By 
the same token, and this is particularly true 
in children and young adults, every effort 
must be made to keep exposure to radiation 
to a minimum. This, then, is the province of 
the radiologist or anyone using radiologic 
methods—to help, not to harm; to be 
thorough, not to relegate responsibility to 
technicians or unqualified assistants; to as- 
sume the privileged responsibility of proper 
examination while the patient is being ex- 
amined, not to wait until tomorrow morning 
to “read the films.” In short, to render a 
medically trustworthy and valuable consul- 
tation is the purpose of the examination. 
There is no such thing as “‘routine,”’ and the 
most dangerous study is the one reported as 


“normal.” 
The text has been purposely kept to a 


minimum, and references to the literature are 
scant. Appended to each section is a list of 


(5) 
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articles worth reviewing as a start towards 
more detailed information. Imbedded in the 
text are the observations of many, many 
workers, and my thanks goes to them and to 
my teachers, colleagues, friends and house 
ofhcers who contributed in the slow accumu- 
lation of the material. Almost all the illus- 
trations are from my own experience. The 
others are acknowledged with thanks in the 
legends. The material upon which this work 
is based was seen mainly at the Jewish 
Hospital of Brooklyn and the Long Island 
Jewish Hospital. I take pleasure in acknowl- 
edging the many pleasant associations I had 
with the former, and now have with the 


latter. I am grateful to Mr. Jerome Sloven, 
my good friend and chief technician for many 
years, for his devoted attention in furthering 
this work. The photographs were made by 
Mr. Marvin Ehlin. My secretary, Mrs. Ann 
Duncan was assisted by Mrs. Jarmila Dvorak. 
To all of them, my thanks. 

The Lea & Febiger organization has been 
most considerate and helpful, and I am in- 
debted to them for their whole-hearted co- 
operation. It 1s indeed a privilege and a 
pleasure to work with such pleasant and 
competent people. 


BERNARD S. EPSTEIN 
New Hyde Park, NY. 
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Chapter 1 


Congenital Disorders 


EMBRYOLOGIC CONSIDERATIONS 


Man’s propensity for gastrointestinal dis- 
turbances begins at about the fifteenth day 
of embryonal life, when the primitive diges- 
tive tube consists of the foregut within the 
cephalic flexure, the hindgut in the caudal 
flexure, and the open yolk sac between. The 
cloaca, which is the terminus of the hindgut, 
extends backwards into the body stalk as the 
tube of the allantois. As the yolk sac dimin- 
ishes, its neck is reduced to a narrow tube 
termed the yolk stalk or vitelline duct. The 
anterior end of the foregut 1s separated from 
the stomodeum by the_ buccopharyngeal 
membrane. The upper foregut later dilates 
to form the pharynx, where the branchial 
arches develop. The esophagus forms behind 
this and its elongation follows the develop- 
ment and descent of the stomach, which 
begins at about the fourth week of fetal life. 
Caudal to this the gut opens freely into the 
yolk sac. The liver forms as a diverticulum 
between the stomach and the mouth of the 
vitelline duct. From the stomach to the 
rectum a mesodermal band appears which 
develops into the mesentery, fixing the prim- 
itive gut to the notochord. The stomach 
becomes attached to the ventral abdominal 
wall as far as the umbtticus by the septum 
transversum. The cephalic portion of this 
septum helps form the diaphragm, while the 
caudal aspect, into which the liver grows, 
forms the ventral mesogastrium. As the 
stomach dilates the greater curvature is di- 
rected towards the spine, while the lesser 
curvature 1s directed ventrally. 

At about the sixth week the midgut be- 
comes elongated into a V shaped loop which 
projects downwards and forward. At the 
apex of the V the vitelline duct passes into 
the umbilicus. The buds of the spleen and 
pancreas appear behind the stomach, the 
former above the latter. From the aorta the 
celiac artery extends to supply the spleen, 


pancreas and stomach. The superior mesen- 
teric artery fits into the V loop of the midgut, 
and the inferior mesenteric artery supplies 
the hindgut. All lie in a common posterior 
mesentery, above which is the dorsal meso- 
gastrium attached to the greater curvature 
of the stomach. The dorsal mesentery sus- 
pending the colon is the mesocolon. At about 
this time another local enlargement appears 
in the gut just behind the opening of the 
vitelline duct. This forms the cecum and, 
later, the appendix. The loop of gut distal 
to the cecal diverticulum becomes the as- 
cending and transverse colon. The hindgut, 
which bulges into the cloaca, divides into a 
tubular rectum dorsally directed to the anus, 
and a ventral urogenital sinus. Thus, at 6 
weeks the digestive tract is a continuous tube 
from the pharynx to the anus. By the end of 
the third month the midgut is withdrawn 
from the umbilical cord and returns to the 
abdominal cavity. 

In the seventh to tenth week the stomach 
grows rapidly. The greater curvature at- 
tached to the dorsal mesogastrium grows 
faster than the lesser curvature and its at- 
tached ventral mesogastrium. The greater 
curvature rotates downward and toward the 
left, so that its right surface turns posteriorly 
and its left anteriorly. The dorsal meso- 
gastrium, following the rotation of the greater 
curvature becomes elongated, and is drawn 
away from the spine laterally and ventrally. 
With this rotation, the right surfaces of both 
the ventral and dorsal mesogastriums be- 
come directed backwards, and the left side 
of the stomach becomes directed forward. 
Thus the omental bursa is formed behind the 
stomach, and this enlarges as the gastro- 
intestinal tract grows. The entrance to the 
lesser peritoneal sac is the foramen of Win- 
slow (foramen epiploicum). Because of the 
bulging of the greater curvature, the caudal 
end of the stomach is pointed ventrally, or 

(11) 
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the celiac axis. The midgut, which forms the 
umbilical loop, is supplied by the superior 
mesenteric artery. The lower loop, the hind- 
gut is supplied by the inferior mesenteric 
artery. The midgut grows most rapidly, so by 
the end of the fourth week the vitello-intestinal 
duct has lost its connection with the yolk sac 
and the umbilical cord. The available intra- 
abdominal space 1s so diminished by the rapid 
growth of the liver and the midgut loop that 
the latter is extruded into the root of the 
umbilical cord as a temporary physiologic 
umbilical hernia. At the fifth week the mid- 
gut still lies in the sagittal plane, the apex of 
the loop being represented by the remnant of 
the vitelline duct and the termination of the 
superior mesenteric artery. The anterior 
segment of this loop 1s termed the prearterial 
segment, and the posterior the postarterial 
segment. The lower end of the foregut and 
the upper end of the hindgut become rela- 
tively fixed points from which the midgut 
loop is suspended. The upper part of the 
duodenum is deviated to the night by the 
bulging and unequal growth of the greater 
curvature of the stomach. It becomes fixed 
in this position by the thickening and 
shortening of its mesentery and by out- 
growth of the pancreatic bud. A reten- 
tion band passes from the upper hindgut up- 
wards as a thickening in the mesentery to 
the region of origin of the superior mesen- 
teric artery. This band does not keep pace 
in growth with the gut or the remainder of 
the mesentery, and thus fixes the intestine at 
the junction of the midgut and the hindgut. 
These two fixed points are close together, 
and the growth of the embryo causes further 
approximation. The narrow isthmus which 
they form and from which the midgut loop 
hangs 1s called the duodeno-colic isthmus. 
This early fixation of foregut and hindgut 
loops precludes the possibility of either loop 
rotating extensively, while the midgut passes 
through a complicated process of rotation. 
Three stages of intestinal rotation are rec- 
ognized. The first occurs when the midgut 
loop occupies the umbilical hernia and ex- 
tends to the time when the loop returns to 
the abdominal cavity at about the tenth 
week. The second stage of rotation occupies 
the time during which rotation and reduc- 
tion of the midgut into the abdominal cavity 


takes place, and 1s completed when the cecum 
extends to the right loin in the eleventh week. 
The third stage is from this time until shortly 
after birth. It is characterized by descent 
of the cecum and fixation of the cecum and 
lower duodenum by fusion of their mesen- 
teries with the posterior parietal peritoneum. 
The essential features of the first stage of 
rotation is the turning of the intraumbilical 
loop from the sagittal to the horizontal plane, 
so that the prearterial segment lies to the 
right and the postarterial segment to the left. 
The danger of failure of the intestine to ro- 
tate beyond the first stage is seen in exompha- 
los. In this condition the embryonic hernia 
into the umbilical cord persists in part or in 
full until birth. The hernia is covered by the 
thin and translucent umbilical cord rather 
than by skin, as in the usual umbilical hernia. 
The second stage of rotation takes place 
quickly, and is characterized by an orderly 
return of lesser bowel loops into the abdomen. 
The proximal limb of the prearterial segment 
returns first, its coils coming to lie to the 
right of the superior mesenteric artery. As 
these coils collect, the hindgut and its mesen- 
tery which lie in the midline are displaced to 
the left, backward and upward. The splen- 
ic flexure and descending colon thus assume 
their normal positions. The cecum and as- 
cending colon are reduced last. As they enter 
the abdomen and the colon is straightened 
out, they are deflected to the right. The final 
result of the second stage 1s a counter-clock- 
wise rotation of the midgut loop about the 
axis of the superior mesenteric artery 270 
degrees from the sagittal position of the 
primitive umbilical loop. Thus the intestinal 
tract occupies the adult position, with the 
duodenum behind the origin of the superior 
mesenteric artery and the transverse colon 
crossing the same point anteriorly. 
Rotational derangements in the second 
stage are classified by Dott as nonrotation, 
malrotation and reverse rotation. With non- 
rotation, the midgut loop persists in the 
embryonic placement of approximately 8 
weeks, with the small intestine to the right of 
the midline and the colon to the left. The 
duodenum descends to the right of the supe- 
rior mesenteric artery and is mobile on its 
mesentery. [The terminal ileum passes across 
the midline to reach the colon in the left side 
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of the abdominal cavity to enter the cecum 
from right instead of its left side. The as- 
cending colon ascends on the left of the mid- 
line to a point behind the greatery curvature 
of the stomach. The transverse colon is 
formed by a U-shaped shortened loop. In 
this position, there may be no secondary 
fixation of the mesentery, the entire loop of 
midgut being suspended free from the duo- 
denocolic isthmus. Such an arrangement 
predisposes to development of volvulus of 
the entire midgut. 

Malrotation is accompanied by irregular 
defects of rotation and fixation. The cecum 
and ascending colon may retain their primi- 
tive mesentery in common with that of the 
small intestine (mesenterium commune). The 
attachment of the root of the mesentery to 
the abdominal wall is short, and volvulus of 
the common mesentery can follow. With 
such abnormal mesenteric fixations there 
may be some obstruction of the intestinal 
lumen. The prearterial segment may be reduc- 
ed in front of the superior mesenteric artery, 


Human embryo of eight weeks (Kollmann). 


(Gray's 


while the rotation of the postarterial seg- 
ment is arrested. The postarterial segment 
may rotate normally while the prearterial 
segment persists on the right side. Other 
variations also occur. 

With reversed rotation there 1s a 90 degree 
clockwise rotation rather than the normal 
270 degree counter-clockwise turning. The 
transverse colon thus lies dorsal to the duo- 
denum and superior mesenteric artery. If 
the root of the mesentery 1s fixed towards the 
right iliac fossa the transverse colon becomes 
trapped in a tunnel beneath the mesenteric 
root. Fixation of the cecum and ascending 
colon is usually incomplete, and torsion of 
the mobile half of the colon may occur, pro- 
ducing obstruction of the transverse colon at 
the site of the tunnel through the root of the 
mesentery. 

The third stage of rotation is completed at 
about the time of birth. The cecum descends 
and is fixed in its normal position in the right 
iliac fossa. The descending colon also be- 
comes fixed, as does the lower portion of the 
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cavity into a dorsal anal and a ventral uro- 
genital chamber. These spaces are joined for 
a time by the cloacal duct, which may per- 
sist as an opening between the rectum and 
the uretha. 

The anal canal is formed by an invagina- 
tion of ectoderm behind the urogenital sep- 
tum called the proctodeum. When this meets 
the entoderm of the hindgut it forms the anal 
membrane. When this membrane is ab- 
sorbed the rectum and anus are continuous. 

The liver arises as a diverticulum from the 
ventral aspect of the primordial tube which 
ultimately becomes the descending loop of 
the duodenum. This diverticulum grows up- 
ward and forward into the septum trans- 
versum between the vitelline duct and the 
pericardial cavity. Two buds appear, one 
for the right and the second for the left lobe 
of the liver. These buds develop into the 
hepatic cylinders, which envelope the vitel- 
line and umbilical veins, establishing a series 
of vascular sinusoids which eventually form 
the hepatic venous capillaries. With fur- 
ther growth the liver and ventral meso- 
gastrium are gradually differentiated from 
the septum transversum. The liver pro- 
jects ventrally into the abdominal cavity, 
and as it grows the ventral mesogastrium 
forms the falciform and coronary ligaments 
from its anterior part and the lesser omen- 
tum from its posterior part. By the end of 
the third month the liver practically fills the 
abdomen, and the left lobe 1s equal in size to 
the right. As growth proceeds, the left lobe 
development is diminished while the right 
becomes larger. 

The common bile duct is derived from the 
original diverticulum from the duodenum. 
The cystic duct and gallbladder arise from 
this as solid structures which form into hol- 
low organs. The common bile duct originally 
lies in the anterior duodenal wall, but when 
the gut rotates it swings into its adult posi- 
tion. 

The dorsal aspect of the pancreas arises as 
a diverticulum from the dorsal duodenum a 
short distance above the hepatic diverticu- 
lum. The pancreas grows upward and back- 
ward into the dorsal mesogastrium, form- 
ing part of the head and uncinate process as 
well as the body and tail. The ventral aspect 
of the pancreas arises as a diverticulum from 


2 


the primitive bile duct and forms the re- 
mainder of the head and uncinate process. 
These two portions meet and fuse at about 
the sixth week of fetal life, and the ducts 
join at this time. The accessory pancreatic 
duct in the dorsal aspect of the pancreas 
opens independently into the duodenum. 
After joining the duodenum it undergoes 
little or no enlargement. Usually the open- 
ing is obliterated, but it may remain patent 
or persist as a small submucosal nodule. The 
main pancreatic duct forms in the ventral 
part of the pancreas and becomes the main 
passageway opening into the common bile 
duct. 

At first the pancreas lies within the dorsal 
mesogastrium directed upward and_ back- 
ward, with its surfaces facing right and left 
respectively. As the stomach changes its 
position and the dorsal mesogastrium is dis- 
placed down and to the left, the right side of 
the pancreas is directed dorsally and the left 
ventrally. The right surface becomes ap- 
plied to the posterior abdominal wall. Its 
peritoneal coat is absorbed. 

The spleen appears as a mesodermal thick- 
ening in the dorsal mesogastrium above the 
tail of the pancreas. With changes in the 
position of the stomach the spleen is carried 
to the left, coming to rest behind the stomach 
in contact with the left kidney. The gastro- 
splenic ligament is formed by that part of 
the mesogastrium between the spleen and 
the greater curvature of the stomach. 

In young embryos the thoracic and ab- 
dominal cavities are continuous. As the 
septum transversum develops and separates 
the heart from the viscera, the ventral part 
of the diaphragm is formed. The dorsal half 
of the diaphragm develops from the meso- 
dermal proliferation of the dorsal mesentery. 
Passages called the pleuro-peritoneal canals 
remain in the posterolateral aspects of the 
diaphragm. These are later closed by a mem- 
brane formed by the pleura superiorly and 
the peritoneum inferiorly. Striated muscle 
then appears between the two serous coats. 
The foramens of Bochdalek are the remnants 
of the pleuroperitoneal canals. The foramen of 
Morgagni remains in the retrosternal area 
to either side of the midline. If a hernia is 
formed after the serosal layers of the dia- 
phragm are complete a sac may persist. If 
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Right Bochdalek hernias may be associ- 
ated with displacement of the right lobe of 
the liver. Sometimes the entire liver enters 
the right thoracic cavity, displacing the heart 
and mediastinum to the left. 

It is often possible fuoroscopically to iden- 
tify to some extent the pathologic changes. 
If the distended bowel contains sufficient gas, 
the nature of the lesion is evident, particu- 
larly on somewhat overexposed films. With 
pronounced herniations it may be impossible 
to identify the various loops of intestine 
without using contrast material, preferably 
water soluble nonabsorbable media such as 
those used for intravenous urography. Often 
the situation 1s so critical that such investi- 
gations are unnecessary, and immediate sur- 
gery is required. 

Frequently it is not possible to determine 
with certainty whether a hernia in an infant 1s 
through the foramen of Bochdalek or Mor- 
gani. Sometimes this can be settled with 
adequate lateral roentgenograms. However, 
it is not uncommon to find hernias through 
the foramen of Bochdalek which extend di- 
rectly anteriorly, so that the involved por- 
tion of the diaphragm cannot be identifed. 
Occasionally, symptoms appear before gas 
enters the displaced intestinal loops in the 
thorax. Under such circumstances only a 
dense opacity is seen, but this becomes al- 
tered as soon as gas passes into the intestinal 
loops. 

Other congenital malformations often are 
seen together with diaphragmatic hernias. 
The malposition of loops of small and large 
intestine bespeak the possibility of abnormal 
mesenteric fixation which predispose to vol- 
vulus or obstruction. 

Hernias through the foramens of Morgagni 
are less common than pleuroperitoneal canal 
hernias, the incidence being about | to 15. 
As a rule they are less extensive, and cause 
minor disturbances or go unnoticed. In 
later life rotation of loops of bowel within 
the hernia may produce a relatively acute 
obstruction. About half these hernias have 
sacs. Migration of abdominal contents is not 
extensive. Sometimes a portion of trans- 
verse colon, less often loops of small intestine 
or portions of omentum become incarcerated. 
In infancy and childhood the liver may be 
found in the sac. 


This condition sometimes is noticed in 
young children by the demonstration of a 
bowel loop in the retrosternal area. Later 
the herniation can be identified by the pres- 
ence of masses in the cardiophrenic angles, 
more often on the right side. These may 
move with respiration. If intestinal contents 
are present, the diagnosis is readily made. 
However, when only omentum is in the sac 
diagnostic pneumoperitoneum may be neces- 
sary. Occasionally the transverse colon 1s 
elevated in its midportion, producing a “bat- 
wing” appearance. Morgagni hernias often 
are found incidentally during chest or gastro- 
intestinal examinations. In 12 patients seen 
by me, only 2 had symptoms sufficient to 
call the referring physician’s attention to this 
possibility. | However, incarceration, ob- 
struction or strangulation of intestinal loops 
has been reported in from 10 to 15 per cent 
of these patients. 

Considerable variation exists in the ap- 
pearance of the paracardiac and retrosternal 
shadows. These sometimes are quite small, 
simulating epipericardial fat pads except for 
their lateral convexity. The shadow may be 
of uniform density, but with the entrance of 
intestinal loops, gas and fluid shadows appear. 
Occasionally little or no protrusion is seen to 
either side of the heart. Overpenetrated 
frontal and lateral films disclose the point of 
origin of the hernias quite often in adult 
patients, less so in children. Infrequently 
double hernias are found. Such a case (Fig. 
7) was a 64-year-old man who complained of 
recurrent cramps. Bowel sounds were heard 
over his left hemithorax. Chest roentgeno- 
grams disclosed a bowel-like shadow in the 
right paracardiac area. Gastrointestinal ex- 
amination revealed the transverse colon lift- 
ed into the foramens of Morgagni on either 
side of the midline. A portion of stomach 
protruded into the left retrosternal area. The 
diagnosis was confirmed at operation. 

Incomplete fusion of various segments of 
the diaphragm form the basis for rather fre- 
quent hernias on either side. Such defects 
range from minor ones to complete absence 
of the diaphragm, which is represented by 
only a remnant of musculotendinous tissue 
at the periphery of the chest. We observed 
29 such cases, 18 on the left and 11 on the 
right side, of such variance in size that the 
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mediastinum. The lesser bowel was in the 
left chest. The liver had rotated, and togeth- 
er with the gallbladder was in the left chest. 
Similar changes were present in both infants, 
which had lived for about half an hour. 

Occasionally symptoms are not apparent 
until the child is several months old. First 
attention may be directed to the condition 
when auscultation reveals bowel sounds over 
the chest. Such patients may be quite com- 
fortable, or may complain of intermittent 
pain. 

Infrequently a communication is present 
between a diaphragmatic hernia and the 
pericardial sac. One of our patients with 
congenital absence of the right diaphragm 
had a loop of bowel enter the pericardium. 
This became strangulated and at operation 
and subsequent necropsy both large and 
lesser bowel were present. This patient also 
had a hypoplastic right lung and atelectasis 
of the left lung. Wolfson and Crawshaw have 
reported on the pericardial components of 
diaphragmatic hernias in detail. 

Following repair of a diaphragmatic hernia 
it 1s advisable to obtain chest roentgeno- 
grams to exclude the appearance of pneumo- 
thorax. In our group there were 2 infants 
who developed respiratory distress after 
operation which was found to be due to 
pneumothorax. This could not be controlled, 
and both youngsters expired. 
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HIATAL HERNIAS 


Esophageal hiatal hernias occur at any 
age, but are far more frequent in elderly 
individuals. The reported incidence varies 
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the swollen, congested mucosa may cause 
bleeding, or ulcers may form along this con- 
gested ring. These occur somewhat more 
frequently along the lesser curvature of the 
stomach as it passes through the esophageal 
hiatus. 

The association of neoplastic disease with 
hiatal hernia has been observed relatively 
often. Smith collected 96 such cases from the 
literature, and added 12 more. The radio- 
logic demonstration of this change sometimes 
is quite difhcult. In 2 cases seen by us the 
lesion was suggested by a small filling de- 
fect in the herniated stomach along its great- 
er curvature, and in a third case only a rigid- 
ity and shortening of the involved wall led 
to the diagnosis. 

This subject should not be dismissed with- 
out reiterating Harrington’s precautions in 
evaluating the anatomy of hiatal hernias. 
There are decided limitations in the radio- 
logic evaluation, and often it is necessary to 
obtain esophagoscopic and gastroscopic as- 
sistance. Not infrequently the true nature 
of the lesion is disclosed only at surgery, 
which should be reserved only for those with 
symptoms warranting intervention. 
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EVENTRATION OF THE DIAPHRAGM 


By definition, eventration indicates pro- 
trusion of abdominal contents outside the 
abdomen. Diaphragmatic eventration, which 
may be partial or complete, designates a con- 
genital muscular maldevelopment with up- 
ward bulging of the involved side. Partial 
eventration usually involves the central 
medial aspect of the right diaphragm, but 
also occurs infrequently on the left side. The 
upward bulging permits the underlying vis- 
cera to protrude well into the thorax. As the 
liver molds itself into this abnormal space an 
accessory lobe evolves. While this appears 
to be in the thoracic cavity, it nevertheless 
is subdiaphragmatic in position. 

Eventration of the diaphragm appears in 


all age groups. Among the terms used inter- 
changeably to describe this condition are 
partial eventration, circumscribed relaxation 
of the diaphragm, loculation of the dia- 
phragm, scalloped diaphragm and congenital 
hernia of the diaphragm. Other terms em- 
ployed include superior accessory or anom- 
alous lobe of the liver and diaphragmatic 
herniation of the liver. 

Diaphragmatic eventration sometimes is 
identified in the newborn. Of 8 such cases in 
my experience, 3 came to necropsy within a 
few days after birth. These had practically 
complete eventration of both diaphragms, 
with the lobulated relaxed leaves high in the 
thorax bilaterally. Postmortem examination 
showed that the diaphragm, while complete, 
was reduced to a thin, fibrous sheet without 
muscle. Concomitant congenital malforma- 
tions of the heart, the genitourinary and 
gastrointestinal tracts also were present. In 
2 cases fetal atelectasis of both lungs was 
quite pronounced. In the other cases no 
symptoms could be attributed to the even- 
tratron. 

Partial eventration of the right diaphragm 
sometimes simulates a mediastinal mass. 
When confined to the medial aspect of the 
diaphragm there may be difficulty in dis- 
tinguishing it from a Morgagni hernia. Nayer 
reported a case of right-sided stomach as- 
sociated with eventration of the diaphragm 
which simulated hydropneumothorax. 

In adults partial eventration of the right 
diaphragm with corresponding hepatic de- 
formities is regarded mainly as an incidental 
and rather frequent observation. However, 
Vogl and Small recorded 3 cases in which 
herniated portions of liver became strangu- 
lated with symptoms of intermittent incar- 
ceration. 

Complete eventration of the diaphragm is 
more frequent on the left side, and as a rule 
is relatively symptomless. The motion may 
be studied fluoroscopically, but better evalu- 
ation of this condition can be made by means 
of roentgenkymography. These studies show 
that the alteration of the movement of the 
involved diaphragm is not exactly parodoxic 
in the sense that it 1s precisely opposite in 
phase to the motion of the normal side. 
Rather, the movement is impaired and 
widened, reflecting the impairment of the 
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Gastrointestinal tract examination reveals 
the stomach to be elevated and often rotated 
upon itself, simulating organo-axial volvulus. 
The duodenum may be elevated and drawn 
to the left of the midline, thereby elongating 
the loop. The duodenal bulb is then pointed 
downwards. Compressive changes in the 
adjacent lung are sometimes produced by 
eventration, with shift of the heart and 
mediastinum to the contralateral side. As a 
rule, this is asymptomatic, but in a few cases 
compression atelectasis of the base of the 
lung was observed. 

Diffuse scalloping is not necessarily of 
clinical importance, and is not associated 
with abdominal symptoms. As with the 
single scallop, confusion in diagnosis may be 
encountered. In these patients a diagnostic 
pneumoperitoneum is important in identify- 
ing the inferior aspect of the diaphragm. 

A particularly interesting case occurred in 
an 88-year-old man (Fig. 20) in whom a diag- 
nosis of hiatus hernia had been made because 
his stomach was in the retrocardiac portion 
of the left chest. The lateral aspect of the 
left diaphragm was normal. At necropsy the 
inner aspect of the left diaphragm was re- 
duced to a thin fibrous sheet. The cardia of 
the stomach projected into this sac, and be- 
hind it was the spleen. There were no symp- 
toms referable to this disorder. 
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CONGENITAL DEFECTS OF THE 
ABDOMINAL WALLS 


Congenital herniations through the muscu- 
lar walls of the abdomen follow defects of 
segmental development in which the muscles 
appear as thinned or partly absent structures. 
Umbilical hernias are common examples, the 
peritoneal sacs containing omentum or in- 
testine bulging under the intact skin. Radio- 
graphic examination of such hernias is indi- 
cated occasionally when intestinal incarcera- 
tion is suspected. 

Inguinal hernias are frequent in infants. 
Acute intestinal obstruction often com- 
plicates this condition. Abdominal roent- 
genograms help establish the diagnosis by 
the characteristic pattern of gaseous disten- 
tion and identification of a trapped loop of 
bowel in the hernia. 

Major congenital umbilical defects are in- 
frequent. Maldevelopment of the omphalo- 
mesenteric duct produces defects reflecting 
the site of persistence, so that when the entire 
duct remains open an omphalocele results. 
This is apparent at birth as a peritoneal sac 
uncovered by skin, muscle or fascia into 
which the abdominal contents prolapse. 
Smaller omphaloceles may be seen first when 
the cord structures slough away, revealing a 
small red mass at the umbilicus. Fecal drain- 
age in the umbilicus ts a characteristic sign, 
and the diagnosis is readily made after in- 
jection of radiopaque material reveals com- 
munication with the intestinal tract. Kittle, 
Jenkins and Dragstedt noted but 2 cases of 
omphalocele among 30,000 births. 

Failure of obliteration of the proximal por- 
tion of the omphalomesenteric duct results 
in Meckel’s diverticulum. This will be dis- 
cussed separately. 

Vitelline cysts appear when the inter- 
mediate segment persists. These cysts are 
attached to the ileum or the umbilicus or 
both by a fibrous thread. 

A patent urachus 1s suggested when urine 
escapes from a small opening in the anterior 
abdominal wall. Depending upon the pat- 
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tern of urachal obliteration vari-sized cysts 
develop. Contrast material injection into 
these tracts will disclose either a cyst or 
bladder communication. The differential 
diagnosis between a draining urachus and 
patent omphalomesenteric duct is made 
often on clinical evidence, but injection of 
draining points with radioopaque material 
offers a simple radiographic method of ac- 
curate diagnosis. 

Partial or complete deficiency of the ante- 
rior abdominal muscles is another relatively 
infrequent congenital malformation. This 
occurs chiefly in males, frequently together 
with urinary tract anomalies such as un- 
descended testes, hydronephrosis, polycystic 
kidneys, ureteral and urethral deformities, 
hypertrophy and dilatation of the bladder 
and diverticula. Other congenital malforma- 
tions present include club feet, pigeon breast, 
and various anomalies of the gastrointestinal 
tract. 

The muscular changes vary from a marked 
thinning of the muscle with persistence of 
layers to complete absence of these struc- 
tures. Often only the origins and insertions 
of the anterior abdominal wall muscles re- 
main. The abdomen becomes relaxed, asym- 
metric and protuberant. The underlying vis- 
cera are readily palpated. Considerable gas- 
eous distention is observed often. Intra- 
venous urography is an essential part of the 
investigation of these children. In 2 of our 
3 cases extensive urinary tract abnormalities 
were present. These included marked dilata- 
tion of the bladder, reflux from the bladder 
into the kidneys with pronounced hydro- 
ureteronephrosis, and displacement of the 
bladder into inguinal hernias. 

The intrusion of small and large intestine 
into scrotal hernias is observed often clini- 
cally and radiologically in all age groups. In 
elderly patients this sometimes assumes mas- 
sive proportions, with the hernias reaching 
the knees and containing practically all the 
intestine. Intestinal obstruction is a con- 
traindication to the administration of barium 
to these individuals, either by mouth or by 
barium enema. If contrast examination is 
deemed essential a water-soluble preparation 
such as those used for angiocardiography 


should be used. 
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MECKEL’S DIVERTICULUM 


This sac represents a persistent proximal 
portion of the omphalomesenteric duct. It 
is a relatively common and usually insignif- 
icant anomaly. In 10,000 consecutive nec- 
ropsies at the Johns Hopkins Hospital, Sloan 
and his co-workers found 103 Meckel’s di- 
verticula, all without symptoms. Neverthe- 
less, Meckel’s diverticulum can become im- 
portant because of complications which ap- 
pear as early as intrauterine life. Rosza and 
Gross reported a case of perforation of a 
Meckel’s diverticulum in utero. Diagnosis 
was difficult because of abdominal distention. 
The presence of intra-abdominal mottled cal- 
cifications, moderate gaseous distension of 
the stomach and lesser bowel and the ab- 
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sence of gas from the colon suggested the 
radiologic diagnosis of meconium peritonitis 
from intestinal obstruction, presumably at 
the ileocecal junction. At necropsy 9 hours 
after birth a perforated diverticulum was 
found, with no free meconium in the peri- 
toneal cavity although the peritoneal sur- 
faces had the appearance associated with 
meconium ileus. 

As a rule Meckel’s diverticulum is a rela- 
tively wide-mouthed and short structure 
lined with intestinal epithelium. Heterotopic 
tissue often is present in the mucosa, pre- 
disposing to numerous complications. Gas- 
tric mucous membrane provides the basis 
for peptic ulceration with hemorrhage, per- 
foration and peritonitis. Pancreatic rests 
likewise are relatively frequent. Malignant 
degeneration has been encountered occasion- 
ally. Intestinal obstruction predicated upon 
torsion about adhesions at the base of the 
diverticulum is a relatively frequent com- 
plication. Intussusception follows invagina- 
tion of the diverticulum. These complica- 
tions are not limited to children, and must 
be considered in the differential diagnosis of 
abdominal complaints of all age groups. 

A radiologic diagnosis of Meckel’s diver- 
ticulum is occasionally suggested by the 
presence of a relatively fixed, somewhat cir- 
cular collection of gas in the lower mid-ab- 
domen on scout roentgenograms. Recently 
the identification of calculi within the pouch 
with a characteristic folded, ribbon-like ap- 
pearance has permitted a correct diagnosis. 
The diagnosis usually is suggested by the 
persistence of barium in the pouch on gastro- 
intestinal examination. Occasionally a 
Meckel’s diverticulum will be identified by 
barium enema when barium enters the ileum 
and finds its way into the pouch. In rare 
instances injection of a sinus tract in the 
umbilicus leads to a Meckel’s diverticulum 
at the junction of the omphalomesenteric 
duct and the ileum. There is doubt as to 
whether barium should be used in the pres- 
ence of possible perforation or intussuscep- 
tion. The use of water soluble contrast 
material is suggested in these cases. The 
fact that Meckel’s diverticula are so com- 
monly found at necropsy and so infrequently 
observed radiologically indicates that this 
diagnosis is not made easily. 


Additional Reading 


BasiLe, A. R. and ELFersy, M.:  Lithiasis of 
Meckel’s Diverticulum. Gastroenterology, /8, 
287, 1951. 

BENSON, C. D. and LINKNER, L. M.: The Surgical 
Complications of Meckel’s Diverticulum in 
Infants and Children, A.M.A. Arch. Surg., 73, 
393, 1956. 

BiscHorF, M. E. and Stampr.i, W. P.: Meckel's 
Diverticulum, Radiology, 65, 572, 1955. 

COHEN, P.: Congenital Intestinal Obstruction, with 
Special Reference to the Value of Plain Roent- 
genogram for Diagnosis, Am. J. Dis. Child., 6/, 
135, 1941. 

Curb, H. H.: A Histologic Study of Meckel's 
Diverticulum with Special Reference to Hetero- 
topic Tissues, Arch. Surg., 32, 506, 1936. 

EHRENPREIS, B.: Roentgen Diagnosis of Meckel’s 
Diverticulum, Am. J. Roentgenol., 42, 280 1939. 

Gay, B. B., JR.: Radiologic Demonstration of an 
Invaginated Intussuscepted Meckel’s Diverticu- 
lum, Radiology, 60, 60, 1953. 

GILE, J. F. and MacCarty, W. C., Jr.: Calcified 
Concretions within a Meckel's Diverticulum, 
Radiology, #/, 491, 1943. 

GROssMAN, J. W., FisHBack, C. F. and LOVELACE, 
W. R., II.: Hemorrhage from a Meckel’s 
Diverticulum as a Cause of Melena in Infancy, 
Radiology, 55, 240, 1950. 

Hopcson, J. R. and KEnneEpy, R. L. J.: Bleeding 
Lesions of the Gastrointestinal Tract in Infants 
and Children, Radiology, 63, 535, 1954. 

Hunt, V. C. and BongEsTEEL, H. T. S.: Meckel's 
Diverticulum Containing Aberrant Pancreas, 
Arch. Surg., 28, 425, 1934. 

Jay, G. D., TT, Marcuuigs, R. R., McGraw, A. B. 
and NortuHripP, R. R.: Meckel's Diverticulum, 
A.M.A. Arch. Surg., 6/, 158, 1950. 

KIESWETTER, W. B.: Meckel’s Diverticulum in 
Children, A.M.A. Arch. Surg., 75, 914, 1957. 

KoszaLKa, M. F.: Meckel’s Diverticulum with 
Intussusception; Ulceration with Hemorrhage, 
and Ectopic Gastric Mucosa and Pancreatic 
Tissue, Gastroenterology, 24, 222, 1953. 

Kump, W. L., JorGens, J. and RicLer, L. G.: 
Ectopic Gastric Mucosa in a Congenital Small 
Bowel Diverticulum, Radiology, 65, 81, 1955S. 

LERNER, H. H., Levinson, S. S. and KATEMAN, 
A. E.: Meckel’s Diverticulum, Am. J. Roent- 
genol., 69, 268, 1953. 

Moore, R. M. and Parsons, W. H.: Carcinoma of 
Meckel’s Diverticulum, Arch. Surg., 67, 939, 
1953. 

Mottram, M. E. and GARLAND, L. H.: 
Diverticulum, Am. J. Roentgenol., 53, 
1945. 

Ponka, J. L.: Intussusception Due to Invaginated 
Meckel’s Diverticulum, Am. J. Surg., 92, 545, 
19506. 

Rosza, S. and Gross, R. J.: Intrauterine Perfora- 
tion of Meckel’s Diverticulum, Am. J. Roent- 
genol., 69, 944, 1953. 


Meckel’s 
142, 


Gastrointestinal Malrotations 39 





SLoan, R. D., STAFFORD, E. S., SINGEWALD, M. L. 
and Sinn, C. M.: Meckel’s Diverticulum, Am. 
J. Roentgenol., 7/, 64, 1954. 

SMITH, S. W. and Woopwarp, E.R.: Peptic Ulcer in 
Meckel’s Diverticulum. Bleeding and Perfora- 
tion in Two Male Siblings, Ann. Surg., 142, 1021, 
1955. 

WEBER, H. M. and KirKLIN, B. R.: Roentgeno- 
logic Manifestations of Tumors of the Small 
Intestine, Am. J. Roentgenol., 47, 243, 1942. 


GASTROINTESTINAL MALROTATIONS 


Failure of normal rotation of the foregut 
in embryonal life results in incomplete de- 
scent of the stomach from its original thorac- 
ic situation. The stomach remains in the 
right thoracic cavity above the liver. Symp- 
toms may appear early in life, or the condi- 
tion may be entirely asymptomatic. Con- 
comitant malformations of the diaphragm 
and gastrointestinal tract have been reported. 
The diagnosis is established by the abnormal 
situation of the stomach demonstrated either 
by the presence of gas or with barium. 

Most rotational disorders involve the mid- 
gut, the bowel from the duodenum to the 
midportion of the transverse colon supplied 
by the superior mesenteric artery. From the 
third to the fifth week of fetal life the rapidly 
enlarging intestinal coils cannot be accom- 
modated within the abdomen, and enter the 
umbilical cord. Later the midgut re-enters 
the abdomen. The prearterial segment which 
extends from the duodenum to the vitelline 
duct, returns first, passing from right to left 
under the superior mesenteric artery. The 
postarterial segment, from the vitelline duct 
to the midtransverse colon, passes from left 
to right in front of the superior mesenteric 
artery. Following this the cecum descends 
to the right lower quadrant. The visceral 
and parietal peritoneal leaves fuse to form a 
mesentery for the small intestine, attached 
obliquely to the posterior abdominal wall. 
Later the cecum and ascending colon are 
fixed in their usual positions in the right ab- 
domen. 

The defects with which we are now con- 
cerned occur in the tenth to eleventh week of 
fetal life. The impaired return of the intes- 
tines into the abdomen Is associated with de- 
ficient mesenteric attachment along the pos- 
terior abdominal wall. The mesentery then 
is a rather long, narrow structure. The cecum 


rotates incompletely, remaining in the mid- 
line, or if partially rotated, comes to rest high 
in the right side of the abdomen under the 
liver. Normally the lesser bowel re-enters 
the abdomen and is situated so that the 
jejunal coils are in the left upper abdomen 
and the ileal coils descend to the right lower 
abdomen. Rotational abnormalities are 
present when the jejunum is situated in the 
right side of the abdomen, and the ileum is 
found in the left or middle position. An ab- 
normally high or a movable cecum also indi- 
cates malrotation. Associated with disturb- 
ances of intestinal return are abnormal 
peritoneal bands, which represent distorted 
fusion or failure of absorption of abnormally 
placed peritoneal structures. 

With a common mesentery the entire duo- 
denum remains to the right of the midline 
instead of extending across the spine to the 
left side. The right colon remains in the left 
abdomen, with the cecum in the left iliac 
fossa. The jejunum generally lies on the 
right, and frequently part of ileum remains 
there as well. The terminal ileum then has 
to cross the midline to join the cecum on its 
right aspect. The position of the stomach, 
liver and pancreas is not changed. The colon 
sometimes appears to be normally placed, 
particularly when examined with the patient 
horizontal. Abnormal positions are seen 
better on erect studies in some case. 

Not infrequently midgut malrotations are 
asymptomatic. To a great extent the clinical 
picture depends on the obstruction caused 
by abnormal mesenteric reflections imping- 
ing against the small intestine. Volvulus is 
possible when the mesenteric attachment to 
the posterior abdominal wall is deficient, 
permitting rotation of the bowel. This usu- 
ally occurs in a clockwise direction and one to 
two complete turns may take place. The 
coexistence of compression and obstruction 
of the duodenum by mesenteric bands and 
volvulus is frequent. Identification of an 
abnormally situated cecum, usually high in 
the right abdomen, often is helpful in diag- 
nosing malpositions of the small intestine 
and mesenteric anomalies. 

Inversion of the duodenum is ascribed to 
persistence of the dorsal mesentery and a 
rotational error of the midgut which causes 
a mobile duodenum with either shortening 
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or lengthening of the caudal duodenal seg- 
ments. As a result the normal duodenal curve 
is reversed. The third portion, instead of 
turning to the left and crossing the midline, 
swings to the right. After taking an upwards 
course the sweep turns to the left and crosses 
the midline above the pancreas. This change 
usually is asymptomatic, but has been asso- 
ciated with nausea, discomfort, belching and 
epigastric pain. Jaundice and pancreatitis 
have been attributed to stasis in the duo- 
denal loop. 

Volvulus is the most dramatic complica- 
tion of midgut malrotation. This can occur 
immediately after birth, often accompanied 
by duodenal obstruction. In early stages the 
midgut may be collapsed, but distension of 
the involved loops soon follows entrance of 
swallowed air or gas formation. Malrota- 
tions of the small intestine often are quies- 
cent until adult life. Gross observed that 
most patients with complaints attributed to 
malrotation are seen in the neonatal period. 
Of his 156 patients, 86 were in the first month 
of life, 40 were from 1 to 12 months old and 
29 were from 1 to 15 years old. Symptoms of 
obstruction were more acute 1n infants, re- 
quiring immediate operation. In older pa- 
tients symptoms were more likely to be in- 
termittent and recurrent. 

Usually it is not possible to make a specific 
diagnosis of volvulus on radiologic evidence 
alone. Erect and supine scout films often 
reveal a nonspecific pattern of gaseous dis- 
tension and fluid levels. Air insufflation of 
the stomach is helpful in identifying an ob- 
struction in the duodenum or proximal je- 
junum. This can be better accomplished by 
the instillation of water-soluble contrast ma- 
terial into the stomach, quantities as little 
as 10 to 20 cc. being adequate to outline the 
stomach and lesser bowel. If volvulus is 
suspected, it is important to ascertain the 
location of the cecum either by the insuffla- 
tion of air or water-soluble contrast material 
into the rectum. 

Of the 15 cases of volvulus seen by us in 
infants up to 8 months old, 11 occurred be- 
fore 1 month of age, the youngest being 6 
hours old. This infant had acute symptoms 
of abdominal and respiratory distress with 
vomiting. Scout abdominal roentgenograms 
disclosed scattered distended lesser bowel 


loops and pneumoperitoneum (Fig. 27). 
Operation revealed a double rotation of the 
ileum with perforation of a gangrenous loop, 
and meconium peritonitis. In another 3- 
day-old infant with volvulus verified at oper- 
ation pronounced intestinal distension was 
present. Within the distended bowel were 
granular shadows which at first glance sug- 
gested the possibility of meconium ileus. 
Another 8-day-old infant had bile stained 
vomitus which contained undigested food. 
This was attributed to an obstructive duo- 
denal lesion even though scout films dis- 
closed intestinal distension. The jejunal 
coils were identified in the right side of the 
abdomen. At operation the proximal ileum 
had rotated 360 degrees upon itself in a clock- 
wise direction. In all 3 cases the cecum was 
high in the right upper quadrant. 

In 2 cases concomitant congenital mal- 
formations were present. In 1, a 4-month- 
old infant, with jaundice and vomiting since 
birth there was congenital absence of the 
biliary tract. At operation the jejunum was 
found in the right upper abdomen and the 
cecum was under the liver. Another young- 
ster had polycystic kidneys. 

Intermittent symptoms associated with 
midgut malrotation is illustrated by a 14- 
week-old infant who had sporadic pain as- 
sociated with distension and vomiting. Scout 
films showed no specific changes. Gastro- 
intestinal examination revealed marked de- 
lay in the passage of barium through the 
duodenum, with only a small amount enter- 
ing the jejunum. At operation the duodenal 
obstruction was seen to be caused by peri- 
toneal bands which arose from the cecum, 
which was situated under the liver close to 
the midline. The bands extended from the 
cecum across the duodenum to the lateral 
right parietal peritoneum. 

Our experiences with small bowel volvulus 
in adults has been predominantly with pa- 
tients who had previous operations. In most 
cases there was no malrotation of the intes- 
tines nor cecal displacement. 

Rotational defects of the colon beyond the 
midtransverse segment are infrequent. Oc- 
casionally elongation of the mesentery of the 
descending and sigmoid colon gives rise to 
dolichocolon, a redundancy sometimes associ- 
ated with symptoms later in life. Malposi- 
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VOLVULUS 


Gastric Volvulus.—This is _ predicated 
upon faulty mesenteric attachments with 
elongated gastrohepatic, gastrocolic and 
gastrolienal ligaments, associated with recent 
weight loss in obese patients, trauma, even- 
tration of the diaphragm, or with esophageal 
hiatus hernia. While seen mainly in adults, 
it has also been observed in children. Two 
principal forms are recognized. In the more 
frequent organo-axial type the stomach ro- 
tates upwards along its long axis in the coro- 
nal plane with the cardia as the fixed point. 
The greater curvature rolls anteriorly over 
the lesser, inserting itself between the cardia 


and the duodenum. With mesentero-axial 
volvulus the stomach rotates from right to 
left or left to right about the long axis of the 
gastrohepatic omentum. 

Organo-axial volvulus is characterized by 
a cascade-like configuration of the stomach, 
the greater curvature superior to the lesser 
curvature. Sometimes an hour-glass con- 
figuration of the pars media with a spiral 
configuration of the rugal folds is present. 
The pyloric ring and duodenal bulb are in- 
clined downwards and to the right, increas- 
ing the relative width of the duodenal loop 
and elongating the second and third portions 
of the duodenum. 

In mesentero-axial volvulus the lesser 
omentum acts as the axis, and the stomach 
turns at right angles either to the right or 
left of the gastrocolic ligament. There ap- 
pears to be no difference in symptoms in the 
two varieties of gastric volvulus. 

Gastric volvulus often 1s an intermittent 
and innocuous abnormality. At times the 
deformity is very evident, and later vanishes 
completely. Occasionally a chronic volvulus 
is associated with minor gastrointestinal 
complaints suggesting a chronic peptic ulcer. 
Infrequently pain in the left chest appears, 
and if the stomach becomes dilated dyspnea 
and a sense of substernal oppression are 
noted. 

Acute gastric volvulus constitutes a surgi- 
cal emergency when the stomach becomes 
incarcerated and strangulated, with conse- 
quent necrosis and perforation. There may 
be a sudden onset of increasing epigastric 
pain, fullness, nausea and inability to vomit. 
Scout abdominal films show the stomach 
twisted upon itself with one and sometimes 
two fluid levels in the upper abdomen. Since 
gas cannot pass from the stomach into the 
small intestine, no distension is present un- 
less ileus develops later. Severe gastric dila- 
tation can cause sudden death because of its 
compressive effect on the heart. 

Strangulation of the stomach in a hiatal 
hernia can simulate gastric volvulus. The 
identification of two fluid levels in the retro- 
cardiac and paracardiac areas indicates gas 
and fluid within a stomach which has rotated 
itself so that two non-communicating pouches 
are formed. 

In some cases of gastric volvulus the posi- 
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tion and patency of the cardio-esophageal 
junction 1s altered. This is best checked by 
means of a barium bolus. Difficulty in dis- 
tinguishing between a cascade stomach and 
gastric volvulus sometimes is resolved by 
erect frontal and lateral films which help dif- 
ferentiate a normally situated pars media 
and antrum from one rotated into an ab- 
normal situation. 

One of our cases, a 57-year-old man, had 
longstanding abdominal distress attributed 
to organo-axial volvulus (Fig. 28). Because 
of the constant discomfort, surgery was ad- 
vised. A barium enema done before opera- 
tion disclosed a dolichocolon, with the sig- 
moid high in the left upper abdomen. At 
operation the gastric volvulus was no longer 
present, and no gastric deformity was ob- 
served. The sigmoid was so redundant that 
it was decided to shorten it by partial sig- 
moidectomy. The patient’s complaints were 
greatly relieved. 


Additional Reading 


Bowen, A.: Volvulus of an Inverted Intrathoracic 
Stomach Complicating Diaphragmatic Hernia, 
Am. J. Digest. Dis., 3, 923, 1937. 

Davies, P. M.: Some Diagnostic Difficulties in 
Cases with Cascade Stomach and Chronic 
Gastric Volvulus, Brit. J. Radiol., 29, 423, 1956. 

GOLDBERG, H. M. and Situ, V.H.: Acute Volvulus 
of the Stomach, Brit. J. Surg., 43, 588, 1956. 

GOTTLIEB, C., LEFFERTS, D. and BERANBAUM, S. L.: 
Gastric Volvulus, Am. J. Roentgenol., 72, 609, 
1954. 

HAMILTON, J. B.: Gastric Volvulus and Other 
Abnormal Rotations of the Stomach, Am. J. 
Roentgenol., 54, 30, 1945. 

JenKINSON, D. L. and Bate, L. C.: Volvulus of 
the Stomach, Am. J. Roentgenol., 69, 54, 1953. 

Lasky, I. I. and LicHTENsTEIN, I. L.: Idiopathic 
Organo-axial Volvulus of the Stomach, Ann. Int. 
Med., 45, 126, 1956. 

LEEMAN, R.: Akuter and Intermittierender Magen- 
volvulus, Schweitz. med. Wcehnschr., 85, 188, 
1955. 

OweEn-Lioyp, E. and Roserts, D.: Congenital 
Defect of Left Diaphragm with Volvulus of 
Stomach and Transposition of Viscera, Brit. 
M. J., 2, 485, 1947. 

SawyYER, K. C. and HAMMER, R. W.: Gastric 
Volvulus as a Cause of Obstruction, Arch. Surg., 
72, 764, 1956. 

SpricGs, E. A.and MARXxEk, O. A.: Kinking, Rota- 
tion and Twisting of the Stomach with Special 
Reference to Cascade Stomach and Chronic 
Gastric Volvulus, Brit. M. J.,-2, 325, 1954. 

West, J. P. and FLoyp, V. T.: Volvulus of the 
SToMAcH, Am. J. Surg., 86, 112, 1953. 


Volvulus of the Large Intestine.— The 
most common sites of volvulus of the large 
bowel are the sigmoid and the cecum. This 
disorder is predicated on the presence of an 
unusually long mesentery, the narrow base 
of its attachment acting as a fixed point 
about which the bowel rotates. Usually a 
rotation of 360 degrees is required to pro- 
duce obstructive symptoms. However, a 
rotation of 180 degrees also may be signifi- 
cant if the blood supply to the involved loops 
is impaired. 

Sigmoid volvulus 1s the more frequent 
form, and often is associated with colonic 
obstruction of the closed loop variety. The 
cause for the twisting of the redundant bowel 
is believed to be changes in the quantity of 
bowel content together with an abnormal 
point of fixation. The rectal limb of the loop 
distends first, and as it dilates it passes up- 
wards and crosses anterior to the proximal 
or colonic limb. Outpouring of gas and fluid 
into this loop gradually, or sometimes quite 
rapidly, produces marked distension, cramps 
nausea, vomiting and obstipation. As the 
obstruction persists, vascular impairment 
and strangulation occur with ultimate per- 
foration and peritonitis. The distention of 
the bowel involved often reaches enormous 
proportions, with relatively little dilatation 
of the remainder of the colon or of the small 
intestine. However, when strangulation oc- 
curs and intraperitoneal exudation of blood 
and fluid takes place reflex ileus appears. 
Sigmoid volvulus can resolve spontaneously, 
and become recurrent as occurred in 2 of our 
patients who had authenticated episodes 10 
and 14 years apart respectively. 

The radiologic diagnosis of sigmoid vol- 
vulus often is possible from scout roentgeno- 
grams which disclose a markedly dilated 
loop of large bowel springing from the pelvis 
high into the abdomen. At times the divid- 
ing line between the two limbs of distended 
bowel 1s sharply seen. With the patient 
supine, no definite fluid is apparent, but 
erect studies frequently disclose fluid levels. 
Sometimes a confirmatory examination with 
barium enema is necessary. A block is dis- 
cerned at the point where the rotation of the 
bowel has taken place, the configuration at 
this obstructive site assuming a_ beak-like 
appearance. The mucosa leading to this 
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The characteristic radiographic picture is 
one with the markedly distended cecum situ- 
ated in the left upper abdomen as a single, 
large fluid-air bubble. Spiral distortion of 
the mucosal folds at the site of twisting 1s 
occasionally observed, and the obstructive 
point can be demonstrated by contrast 
enema investigation. Variable dilatation of 
the small intestine with fluid levels suggest- 
ing intestinal obstruction are present. 

The identification of cecal volvulus is an 
indication for surgery. As with sigmoid vol- 
vulus, the great danger is impairment of the 
vascular supply of the bowel which can pro- 
gress to hemorrhage, infarction, gangrene, 
perforation and peritonitis. Actually the 
number of turns made by the rotating bowel 
loop is less important than the degree to 
which the vascular supply 1s impaired. 

In one of our recent cases the radiologic 
picture was classic of cecal volvulus, with a 
large fluid level in the upper abdomen. On 
barium enema examination an abrupt block 
was encountered at the splenic flexure, and 
it was assumed that the cecal volvulus was 
dependent on a colonic obstruction due to 
neoplasm. At operation it was found that 
the splenic flexure had herniated through a 
rent in the mesentery, and had rotated upon 
itself producing an obstruction. Secondary 
thereto the cecum had become markedly dis- 
tended, and being on a long mesentery, had 
rotated upon itself and come to lie in the left 
upper quadrant. 

Volvulus of the transverse colon is un- 
common. Cases have been recorded of pa- 
tients with extremely redundant transverse 
colons whose flexures were in unusually close 
proximity. The torsion mechanism in these 
is similar to that of sigmoid volvulus. The 
presence of an obstruction in the descending 
and sigmoid colon may induce rotation of 
the transverse colon, particularly if adhe- 
sions fix a point of the colon to the abdominal 
wall to provide a pivotal point. 

Volvulus of the splenic flexure is even less 
common. Buenger reported 2 cases he be- 
lieved to be the first on record. The clinical 
course was similar to volvulus elsewhere, 
with chronic intermittent complaints of 
moderate severity. He believed that partial 
volvulus of the splenic flexure might be an 
obscure cause of chronic bloating, constipa- 


tion and gurgling. From his second case it 
might be assumed that the condition can be 
reduced during barium enema examination 
and thus go unrecognized. Otherwise, the 
radiologic findings are similar to sigmoid vol- 
vulus. 
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HEPATODIAPHRAGMATIC 
INTERPOSITION 


Because the anterosuperior surface of the 
liver has no ligamentous attachment, it 1s 
possible for a loop of intestine to enter the 
space between the liver and the diaphragm. 
In our experience this is a relatively asympto- 
matic condition seen most often in adults and 
only occasionally in children. Torgerson ob- 
served that hepatodiaphragmatic interposi- 
tion was relatively frequent in psychiatric 
hospitals, and was associated to some degree 
with gastroduodenal complaints and cecal 
volvulus. 

Radiologically hepatodiaphragmatic inter- 
position is usualy identified on routine chest 
roentgenograms by the presence of an air 
containing loop of bowel below the right 
diaphragm. Usually this is colon, but occa- 
sionally small intestine enters the area. The 
nature of the loop is best identified on gastro- 
intestinal examination. Infrequently some 
difficulty in distinguishing between hepato- 
diaphragmatic interposition, pneumoperito- 
neum or subphrenic abscess may arise, but 
this can often be resolved on clinical evi- 
dence. Nevertheless, the possibility of the 
coexistence of two disorders must not be 
overlooked. 

Rarely hepatodiaphragmatic interpositions 
become fixed because of inflammatory adhe- 
sions. If symptoms so indicate, operative 
reduction of this malposition is desirable. 


Additional Reading 


Hunter, H.L. and Rapp, R.: Symptomatic Hepato- 
diaphragmatic Interposition of Colon, Radiology, 
61, 67, 1953. 

LINSMAN, J. F. and CHALEK, J. I.: Hepato-dia- 
phragmatic Interposition of the Small Intestine, 
Radiology, 54, 726, 1950. 

TORGERSON, J.: Suprahepatic Interposition of the 
Colon and Volvulus of the Cecum, Am. J. 
Roentgenol., 66, 747, 1951. 
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INTRA-ABDOMINAL HERNIAS 


An important consequence of intestinal 
malrotation is disarrangement of the mesen- 
teric attachments predisposing to internal 
hernias. Among these are hernias into the 
lesser omental sac through the foramen of 
Winslow, paraduodenal hernias, pericecal 
hernias, herniasintotheintrasigmoid area and 
herniations through defects in the mesentery, 
the omentum and the broad ligament. Ex- 
cept for the latter, all are retroperitoneal 
hernias. These may occur in any age group 
from infancy to old age. 

Intra-abdominal hernias causing intestinal 
obstruction manifest themselves by recur- 
rent abdominal distress and pain, nausea and 
distension. During severe attacks the nausea 
and abdominal discomfort often are intense. 
Vomiting, however, is relatively infrequent. 
The clinical indications of intra-abdominal 
inflammations are absent. Symptoms are 
intermittent, and their durations varies from 
a few days to weeks or even years. With 
vascular impairment symptoms become more 
intense, and hemorrhage takes place if the 
involved bowel loop is infarcted. 

The radiologic pattern of the various in- 
ternal hernias are relatively similar. Often 
one can only suggest this possibility, with- 
out being specific as to its nature. The 
radiologic indications are dependent on the 
displacement or disturbance of arrangement of 
the small intestine, characterized by clumping 
of the coils and stasis proximal to or at the 
hernial site. The extent of a hernia can vary 
from involvement of only a small segment to 
incarceration of most of the lesser bowel. 
Instances have been reported in which the 
gallbladder, the omentum, the stomach and 
the large intestine also have been involved. 

Paraduodenal Hernias.— These are rela- 
tively infrequent, and occur more often on 
the left than on the right side. A loop of 
small bowel may enter any one of nine sepa- 
rate orifices. The most frequent sites are in 
the upper and lower portions of the fossz 
formed by the ligament of Treitz. With 
right paraduodenal hernias the invaginated 
small bowel is caught in a peritoneal sac be- 
hind the ascending and transverse mesocolon. 
The opening of this sac is near the duodeno- 
jejunal junction at the ligament of Treitz, 
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and the superior mesenteric artery lies in the 
anterior portion of the sac. The orifice faces 
to the left side, while the blind extremity is 
directed to the right and downwards. The 
appearance of the small intestine in para- 
duodenal hernias is such that the affected 
bowel appears confined in a spherical trans- 
parent bag which restricts position and move- 
ment by manipulation or changes 1n posture. 

In most reported cases the diagnosis was 
unsuspected before operation. Reeves, 
Moran and Jones reported that only 2 out of 
51 cases in the literature were correctly diag- 
nosed. They reported a third in which a cor- 
rect diagnosis was established because of the 
spherical appearance of the small bowel loops 
suggesting a sac-like structure around which 
the colon was displaced. Some constriction 
of the duodenum at the neck of the sac was 
shown in their illustrations. The fact that 
correct diagnosis may be made more often 
was suggested by Parsons, who gathered 12 
cases from his own experience in which para- 
duodenal hernias were diagnosed radiologic- 
ally. In 8 cases the small intestine was found 
incarcerated at operation, and in the remain- 
ing 4 no entrapment was found. Parsons con- 
sidered this due to spontaneous reduction of 
the lesions. 

With left paraduodenal hernias the stom- 
ach is superior to the sac, and a clear space 
exists between it and the stomach. The 
ascending colon remains to the right, where- 
as with right paraduodenal hernias the as- 
cending colon is posterior. Hernias adjacent 
to the ligament of Treitz displace the proxi- 
mal jejunum upwards or downwards and 
medially. The displaced intestinal loops are 
represented by a clump of gas-filled rela- 
tively fixed shadows. Fluoroscopic inspec- 
tion is important in identifying these atypic- 
ally situated intestinal loops. Whenever 
paraduodenal hernia is suspected, the pa- 
tient should be examined at frequent inter- 
vals immediately after the barium meal. 
When no obstruction exists the diagnosis may 
be overlooked if particular attention 1s not 
given to the fluoroscopic as well as the roent- 
genographic observations. The differential 
diagnosis between right and left paraduo- 
denal hernia is aided by the fact that the 
herniated loops are situated either to the 
right or left of the midline respectively. 


Herniations through the foramen of Wins- 
low are uncommon, and are associated with 
mesenteric abnormalities such as poor fixa- 
tion of the mght colon or an abnormally 
long mesentery of the small intestine. Orher 
factors include an abnormally large foramen 
of Winslow, increased intra-abdominal ten- 
sion, a low projecting right lobe of the liver 
with a concave inner aspect resulting in a 
tendency for the gut to be funneled cephalad. 
Sometimes no predisposing cause is found. 
Either the small or the large intestine enters 
the lesser omental sac, and rarely the gall- 
bladder finds its way into this space. Symp- 
toms usually are chronic, with vague gastro- 
intestinal disturbances for years. Instances 
of acute obstruction of incarcerated bowel 
have been reported. 

The correct diagnosis may be made radio- 
logically by identifying a radiolucent fluid- 
containing collection medial to the stomach, 
displacing it anteriorly. Hernias into the 
lesser omental sac also may occur between 
the stomach and the spleen through the 
gastrolienal ligament, displacing the stomach 
anteriorly and the spleen posteriorly. The 
left lienorenal ligament also may permit 
herniation, displacing the spleen anteriorly 
and laterally. The presence of gas and fluid 
containing intestinal loops either posterior 
to the stomach or displacing the spleen sug- 
gests the presence of a hernia into the lesser 
omental sac. 

It is possible for a large amount of bowel 
to enter the hernial sac. If colon enters, a 
barium enema may disclose a tapering block 
at the hernial site pointing towards the 
foramen of Winslow. A case in which the 
cecum, ascending colon and hepatic flexure 
had herniated into the lesser sac was re- 
ported by Dorian and Stein. The correct 
diagnosis was suggested by an unusual radio- 
lucency with a fluid-air level immediately 
medial to the stomach. While an air-fluid 
level in the lesser sac also may be caused by 
a perforated ulcer, small multiple levels and 
small bowel markings constitute an almost 
specified sign of herniation into the lesser 
omental sac. 

Small intestinal incarcerations are occa- 
sionally found in the pericecal areas. Radio- 
logically these hernias simulate obstructive 
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lesions, a specific diagnosis rarely being made. 
Recently we saw a 5-year-old boy with inter- 
mittent, severe cramps unrelieved by medi- 
cation for about a month. Radiologic ex- 
amination showed clumped coils of small in- 
testine in the right lower quadrant. At 6 
hours a considerable amount of barium re- 
mained proximal to these clumped loops, 
and at 24 hours the lesser bowel was empty. 
This was reported as a partially obstructive 
extrinsic lesion, possibly an internal hernia. 
At operation the midileum was found to be 
pulled into a pocket in the right lower quad- 
rant made up by Jackson’s membrane. 

Herniations also may occur occasionally 
in the region of the sigmoid in the fossa be- 
tween the mesosigmoid and the parietal peri- 
toneum, the fossa of Waldeyer. Entrance of 
small intestine into this fossa produces par- 
tial intestinal obstruction. 

Transmesenteric hernias constitute about 
11 per cent of all intra-abdominal hernias, 
and occur in any age group. These consist of 
protrusion of a knuckle or loop of bowel 
through a hole in the mesentery, and lead to 
intestinal obstruction and strangulation. In 
the 50 cases described by Cutler and Scott, 
the defect was at the ileocecal junction in 
35, in the midileum in 6 and in the jejunal 
mesentery in 2. One occurred in the meso- 
sigmoid, and another had multiple fenestra- 
tions. Usually the holes are rather small, 
averaging 2 to 3 cm. in diameter. These are 
circular or oval in shape with smooth peri- 
tonealized edges. Much larger openings may 
be present. 

The clinical picture of transmesenteric her- 
niation is one of intermittent cramps, vomit- 
ing, distension, pain and malaise. With 
strangulation acute symptoms may appear. 
Radiologically the changes are those of in- 
testinal obstruction. Rarely an incarcerated 
loop of bowel 1s identified, but usually the 
diagnosis is made at operation. Of our 2 
verified cases, 1 was a child 8 weeks old with 
a clinical picture of volvulus and radio- 
graphic findings of intestinal obstruction. 
The second was a 65-year-old man with 
large bowel obstruction and cecal volvulus. 
The bowel obstruction was due to herniation 
of the splenic flexure through a rent in the 
mesentery. 
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CONGENITAL BANDS 


Errors of development of the mesentery 
also result in thickened folds or web-like 
strands variously described as bands, liga- 
ments, membranes, or congenital adhesions. 
In the upper abdomen these often extend 
from the duodenum to the liver or colon, and 
either cross or are attached to the first and 
second portions of the duodenum. The duo- 
denal bulb is sometimes deformed, and the 
second portion may be pulled outwards and 
to the right at varying angles. A high fixa- 
tion or deformity of the bulb often 1s more 
apparent on erect roentgenograms. 

Although congenital webs or bands often 
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produce no symptoms, they may cause in- 
testinal obstruction. In infants obstruction 
of the duodenum 1s seen together with vol- 
vulus of the small intestine and malposition 
of the cecum. In 2 cases reported by Dolin, 
Mathews and Russo concomitant volvulus 
and pressure by an abnormally situated and 
distended cecum contributed to the obstruc- 
tion. In older patients the clinical picture 
simulates gallbladder disease or duodenal 
ulcer. The diagnostic difficulties are in- 
creased when such bands produce irregular- 
ities of the duodenal bulb with stasis and 
pylorospasm with gastric retention.  In- 
frequently, congenital as well as inflamma- 
tory bands deform the pylorus so that it 1s 
not possible to differentiate this condition 
from neoplastic infiltration. Neither can 
congenital bands be differentiated radiologi- 
cally from inflammatory adhesions. Jenkin- 
son, Pfisterer, Norman and Latteier reported 
7 patients, all over 50 years old, with symp- 
toms of gastrointestinal bleeding and rigidity 
and narrowing of the antrum with such 
changes. 

Obstruction of the large bowel by congeni- 
tal bands is seen occasionally. Safran and 
Greenberg described a 12-year-old girl with 
abdominal pain, nausea and vomiting with 
an atypical defect in the transverse colon. 
At operation a congenital fold of peritoneum 
extending from the aorta to the colon was 
found. Overton, Bolton and Usher also re- 
ported such deformities mimicking carci- 
noma. We observed a 53-year-old girl with 
intermittent abdominal cramps and occa- 
sional vomiting for 2 years. She had been 
operated upon a year before for a malrotated 
cecum and ascending colon, with no relief 
after reposition of the cecum. Gastrointesti- 
nal examination showed no_ pathologic 
change, but on barium enema the sigmoid 
was seen fixed in position and the splenic 
flexure was depressed. A congenital band 
fixing the descending and sigmoid colon 
causing partial obstruction was diagnosed. 
At operation the lowermost part of the de- 
scending colon and adjacent sigmoid were 
encircled by a thick band which extended 
from the root of the mesentery across the 
intrapelvic descending colon, and inserted 
near the left fallopian tube. Relief followed 
resection of this band. 
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CONGENITAL GASTROINTESTINAL 
DIVERTICULA 


True congenital gastric diverticula are 
outpouchings of all the layers of the gastric 
wall. False diverticula follow inflammatory 
lesions, perigastric adhesions, foreign bodies, 
gastric ulcers with perforation, or ulcerating 
tumors. Extrinsic factors such as inflamma- 
tions of the gallbladder, pancreas, spleen or 
regional lymph nodes also can produce false 
diverticula. 

Gastric diverticula are quite frequent, oc- 
curring in about 2 per cent of cases. They 
usually appear on the posterior aspect of 
the lesser curvature just below the cardio- 
esophageal junction. Among predisposing 
factors are included congenital weakness of 
the gastric musculature permitting protru- 
sion of mucosa because of increased intra- 
gastric pressure and strain, weakness at the 
site of passage of large blood vessels through 
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DUPLICATIONS OF THE 
GASTROINTESTINAL TRACT 


This term is used by Gross, Holcomb and 
Farber to include malformations of spherical 
or tubular structures, with well-developed 
smooth muscle layers lined with mucous 
membrane. Duplications of the digestive 
tract occur at any level from the tongue to 
the anus. The embryologic basis rests on the 
fact that in early fetal life the intestinal 
lumen is completely occluded by prolifera- 
tions of epithelial cells. With growth, vac- 
uoles appear in this cell mass, which eventu- 
ally unite to form the normal passage. Some 
vacuoles fail to communicate, and form their 
own mucosal and muscular coats. These may 
have a common wall with the normal bowel, 
or may be suspended from their own mesen- 
teries. The resultant anomalies are either 
tubular structures branching from the in- 
testine and extending between the mesen- 
teric leaves, or they may reach the thoracic 
cavity. When developed as double-barreled 
structures, communication with the lumen 
of the parent structure occurs at one or at 
both ends. Cyst-like duplications often lay 
intraperitoneally, contiguous with the bowel 
and attached by a thin mesentery. The 
mucosal linings are not necessarily similar 
to that of the adjacent alimentary tube, al- 
though the muscular layers may be fused. 
Ectopic gastric and pancreatic tissue 1s fre- 
quent. 

Five major groups of duplications are 
identified. These include intramural cysts, 
spherical duplications, tubular duplications, 
abdominal thoracic duplications and mesen- 
teric cysts with walls which histologically 
represent intestine. Duplications infre- 
quently affect the gallbladder, producing 
either completely separate sacs each with 
a common duct, or with the common ducts 
joining into a Y-shaped structure with a 
single opening. With incomplete duplica- 
tion the gallbladder may be bilobed or 
septate. 

Gastric duplications are uncommon, and 


58 Congenital Disorders 


rarely are diagnosed preoperatively. Nolan 
and Lee reported 2 cases, one associated with 
hemorrhage. These had duplications else- 
where in the intestinal tract as well. An 
interesting example of gastric duplication 
was reported by Barbosa, Decastro and 
Caminha in a 33-year-old woman with severe 
epigastric pain, vomiting and a large tender 
mass in the left upper quadrant dislocating 
the stomach anteriorly. At operation a large 
duplication of the stomach containing more 
than 2 liters of fluid was found. 

Enterogenous cysts in the wall of the 
stomach are also found occasionally. Dew- 
ing, Roessel and Olmstead report that they 
consider the seventeenth such case in which 
the lesion about 3 cm. in diameter was found 
incidentally in the fundus of the stomach. 

Duplicative cysts of the duodenum occur 
in all age groups, and become symptomatic 
when they impinge against adjacent struc- 
tures causing partial-or complete obstruc- 
tion. Occult or profuse bleeding also has 
been noted. These cysts originate as diver- 
ticular pockets within the wall of the pri- 
mordial duodenum, and later become an 
integral part, separated from the main chan- 
nel by a mucosal-submucosal layer. Since 
the cyst lining is an isolated secreting mu- 
cosal surface, gradual expansion takes place 
as fluid accumulates. Radiologically, these 
cause obstructive changes and displacement 
of the stomach and duodenum. Symptoms 
often appear in the first year of life, with 
partial or complete obstruction and hemor- 
rhage. 

Duplications of the small intestine are 
quite frequent in the distal ileum, occurring 
most often in infants and children. Asso- 
ciated with these may be malposition of the 
lesser bowel with volvulus, obstruction and 
hemorrhage. The clinical picture is in rela- 
tion to the size and location of these lesions, 
which frequently produce obstruction. Im- 
pairment of blood supply is followed by in- 
fection, rupture and peritonitis. Communi- 
cation of small intestinal duplications with 
intrathoracic extensions has been mentioned. 
Additional cases of this variety were reported 
by Caruolo, Ellis and Harris and by Snod- 
grass. The presence of ectopic gastric and 
pancreatic tissue again predisposes to ulcera- 
tion and hemorrhage. 


Duplications of the colon occur either as 
small parallel structures, or are large enough 
to parallel the entire length of the large 
bowel resulting in a double colon. They also 
may simulate large cysts more or less along- 
side the bowel within the mesentery. There 
also may be 2 terminal ileums and 2 ap- 
pendices. A case of duplication of the entire 
colon with no communication either with the 
bowel or the outside was reported by Weber 
and Dixon. Partial duplications occur at 
any point along the wall of the bowel. These 
may end blindly, resulting in cyst-like struc- 
tures. Such a cyst with its own mesocolon 
was reported in a 10-year-old girl by Gondos. 

Twinning of the hindgut anlage results in 
duplications of the bladder and urethra. This 
smaller group is usually asymptomatic ex- 
cept when errors such as imperforate anus, 
double rectum or imperfect formation of the 
septum between the rectum and the uro- 
genital sinus occurs. An interesting case of 
duplication of the rectum was reported by 
Cogswell and Thompson in a 7-week-old fe- 
male infant. This presented as a large air- 
containing sac which displaced the abdomi- 
nal contents to the right. No communication 
could be demonstrated between the colon 
and this cyst. The presence of air was postu- 
lated on the presence of a ball-valve mecha- 
nism. 

Intrathoracic cysts sometimes are associ- 
ated with congenital defects in the cervical 
and thoracic vertebre. The embryologic 
basis for this neurenteric communication 1s 
embryonal ecto-entodermal adhesion of the 
alimentary canal from esophagus to ileum 
through a cleft notochord to the neural tube 
during the presomite stage. As development 
proceeds, this ecto-entodermal connection 
may form traction diverticula, cysts or neur- 
enteric strands along the line of attachment. 
Diverticula may occur at either or both ends 
of this attachment, forming intra-abdominal 
or intrathoracic cysts distant to, but con- 
nected by a strand, to the gut. 


Additional Reading 


ApamMs, T. W.: Obstructing Enterogenous Cyst of 
the Duodenum Treated by Cystojejunostomy, 
Ann, Surg., 144, 902, 1956. 


Intra-abdominal Cysts 59 


———_——_———————————————— 


Barposa, J., DE C, DE Castro, V. B., CAMINHA, N., 
DE OLIvErRrA, C. and Ramos, C.: Duplication 
of the Stomach, J.A.M.A., 149, 1552, 1952. 

Bremer, J. L.: Diverticula and Duplication of the 
Intestinal Tract, Arch. Path., 38, 132, 1944. 

CARUOLO, J. E., Evxis, F. H., Jr. and Harris, L. E.: 
Intrathoracic Enterogenous Anomaly Communi- 
cating with the Small Intestine, Surgery, 40, 894, 
1956. 

CocsweE.., H. D. and THompson, H. C.: Duplica- 
tion of the Rectum, Am. J. Dis. Child., 73, 167, 
1947, 

DeEwinG, S. B., ROoEssEL, C. W. and OLMSTEAD, 
E. V.: Enterogenous Cyst of the Stomach Wall, 
a Rare Benign Lesion, Ann. Surg., /43, 131, 1956. 

FECHER, M. P., Day, S. M. and Kino, F. G.: Ileal 
Duplications, Ann. Surg., 135, 555, 1952. 

Gonpos, B.: Partly Duplicated Colon, Am. J. 
Roentgenol., 62, 855, 1949. 

Gross, R. E., Hotcoms, G. W., Jr. and Farber, S.: 
Duplication of the Alimentary Tract, Pediatrics, 
9, 449, 1952. 

HickEN, N. F., STEVENSon, V. L., CARLOUIST, J.H. 
and Coray, Q. B.: Multiple Duplicative Cysts 
of the Duodenum Causing Acute Intestinal 
Obstruction in a Girl 5} years of Age, Am. J. 
Surg., 76, 92, 1948. 

KIESEWETTER, W. B.: Duplication of the Stomach, 
Ann. Surg., 146, 990, 1957. 

Kous, L. H., Hirscu, M. M. and EMANUEL, B.: 
Intussusception with Anal Protrusion, Ann. Surg. 
144, 1067, 1957. 

LORBER, S. H. and MACHELLA, T. E.: Enteric 
Cyst of the Duodenum, Gastroenterology, /0, 
892, 1948. 

McCCUTCHEN, G. I. and Josey, R.B.: Reduplication 
of the Stomach, J. Pediat., 39, 216, 1951. 

McLetcuik, N. G. B., PurvEs J. K. and SAUNDERS 
R. L. DEC.: The Genesis of Gastric and Certain 
Intestinal Diverticula and Enterogenous Cysts, 
Surg., Gynec. & Obst., 99, 135, 1954. 

MENbDL, K. and Tanner C. H.:: Enterogenous 
Cyst of the Duodenum, Brit. J. Radiol., 27, 699, 
1954. 

Moore, T. C. and Batterssy, J. S.: Congenital 
Duplications of the Small Intestines, Surg., 
Gynec. & Obst., 95, 557, 1952. 

NOLAN, J. J. and Lee, G.: Duplications of the 
Alimentary Tract in Adults, Ann. Surg., 1/37, 
342, 1953. 

PeEpLE, W. L.: Enterogenous Cysts of the Duo- 
denum. Report of a Case that is Unusual if not 
Unique, Ann. Surg., 127, 912, 1948. 

Rawson, S. P.: Some Rare Causes of Vomiting in 
Infancy and Childhood, Proc. Royal Society 
Med., 49, 269, 1956. 

Roserts, K. D. and WEEks, M. M.: Two Cases of 
Spinal Abnormality Associated with Duplication 
of the Gut and Melena, Brit. J. Surg., 44, 377, 
1957. 

SHALLOW, T. A., WAGNER, F. B., JR. and MANGuS, 
W. B.: Enterogenous Cysts of the Duodenum, 
Surgery, 2/, 532, 1947. 

SIEBER, W. K.: Alimentary Tract Duplication, 
A.M.A. Arch. Surg., 73, 383, 1950. 


SNODGRASS, J. J.:_ Transdiaphragmatic Duplication 
of the Alimentary Tract, Am. J. Roentgenol., 
69, 42, 1953. 

VAN ZWALENBURG, B. R.: Double Colon. Differ- 
entiation of Cases into Two Groups, Am. J.: 
Roentgenol., 22, (68), 1952. 

VEENEKLASS, A. M. H.: Pathogensis of Intra- 
thoracic Gastrogenic Cysts, Am. J. Dis. Child., 
&3, 500, 1952. 

WEBER, H. M. and Dixon, C. F.: Duplication of 
the Entire Large Intestine (Colon Duplex.), 
Am. J. Roentgenol., 55, 319, 1946. 

WuiTE, R_ J. and WoLLENMAN, O. J.: A Case of 
Intestinal Obstruction from Spontaneous Sub- 
serosal Herrorrhage with Angiomatous Malfor- 
mation Associated with Reduplication of the 
Jejunum, Ann. Surg., /43, 720, 1956. 


INTRA-ABDOMINAL CYSTS 


Intra-abdominal cysts formed by persis- 
tence of the middle of the omphalomesenteric 
duct have been discussed before. Primary 
abdominal cysts, which are relatively un- 
common, occur in the omentum, the mesen- 
tery or in the retroperitoneal area. These 
are attributed to obstruction of existing 
lymphatic channels or by growth of congenit- 
ally misplaced lymphatic tissue which fails 
to communicate with the vascular system. 
Hinshaw reported that but 174 such cysts 
had been found in more than 1 million pa- 
tients at the Mayo Clinic. Mesenteric cysts 
tend to occur more often in children up to 
10 years of age, but are found in all age 
groups. The mesentery of the small intestine 
contains about half the reported cases, the 
remainder being found in the omentum, the 
mesocolon, the retroperitoneal area or free 
in the abdominal cavity in rare instances. 
Multiple cysts are relatively uncommon. 
Intra-abdominal cysts may vary from only a 
few centimeters in diameter to a capacity of 
several liters. They are thin walled, with 
occasional calcific plaques and are dumbbell- 
shaped, oval, unilocular or multilocular. 
While smooth muscle bundles are present 
in the cyst walls, no true muscular coat is 
present. This is in contradistinction to con- 
genital duplications of the bowel. The en- 
cysted fluid is either serous or chylous, and 
in some a pasty, putty-like material has been 
found. 

These lesions are identified radiologically 
by a relatively opaque, sharply-circumscrib- 
ed intra-abdominal mass which may displace 
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fic rings in the left subphrenic area. Lustok 
and Baum recently reviewed 31 such cases. 
As a rule no acute symptoms are present. 
We have seen 3 such cases. One, a 17-year- 
old girl, had had pain in the left upper ab- 
domen and progressive swelling of this area 
for about 2 years. A large mass was felt in 
the left hypochondrium. Diagnostic pneu- 
moperitoneum disclosed a cystic mass with 
calcium in its periphery. At operation, the 
spleen was replaced by a tremendous cyst 
containing brown, semi-opaque fluid. Inas- 
much as no history of trauma could be elicit- 
ed, it was presumed that the cyst was of con- 
genital origin. 

Occasionally a hydronephrotic kidney or 
a renal cyst simulates an intraperitoneal or 
retroperitoneal cyst. When sufficiently large, 
either lesion can displace adjacent viscera, 
and the true nature of the lesion is found at 
urologic investigation. A cyst originating in 
the lower pole of the right kidney can impress 
itself against the duodenum, displacing it 
anteriorly and medially. Renal cysts not 
infrequently are readily palpated in the ab- 
domen, particularly if they originate from 
the antero-inferior aspect of the kidney. 

Congenital pancreatic cysts occur any- 
where in the pancreas, attain considerable 
size and displace the stomach and duodenum. 
The cyst wall may calcify. In one of our 
cases such calcification simulated an aneu- 
rysm of the abdominal aorta. 

ddrenal cysts likewise reach a large size, 
and occasionally are visualized because of 
calcification of their walls. Their location is 
identified by their displacement of the kid- 
ney. If of sufficient size, these too displace 
the adjacent bowel. The clinical pattern is 
dependent upon the hormonal activity of 
the cyst as well as its size. 

Ovarian cysts are frequent in adults, but 
may also be observed in infants and children. 
As a rule these present as intrapelvic masses, 
which may reach advanced size even in 
younger patients. 
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occasionally a central umbilication retaining 
a fleck of barium is a clue to the diagnosis. 
Duodenal implants occur as nodules which 
produce irregular elevations as well as cir- 
cumscribed lesions. Most are less than a 
centimeter in diameter. Occasionally, hetero- 
topic implants cause intussusception or 
pyloric obstruction. Mackinnon and Nash 
reported pyloric obstruction in a 5-year-old 
child due to heterotopic pancreas. Collett, 
in a review of 471 cases, found 10 per cent in 
children, and in 5 the deposit was in the 
stomach. One had a polyp at the lesser curva- 
ture which prolapsed through the duodenum, 
causing obstruction. Keeley reported the 
case of a 34-year-old boy with ileo-ileal and 
ileo-colic intussusception. The latter was 
reduced hydrostatically, but the ileo-ileal 
invagination persisted, and at operation was 
found to be due to a bit of pancreatic tissue. 
In a 57-year-old man seen by us, neoplastic 
changes were found in a submucosal gastric 
implant of pancreas. 
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BENNER, W. M.: Diagnostic Morphology of Aber- 
rant Pancreas of the Stomach, Surgery, 29, 170, 
1951. 

Benson, C. D. and LINKNER, L. M.: Surgical Com- 
plications of Meckel’s Diverticulum in Infants 
and Children, A.M.A. Arch. Surg., 73, 393, 1956. 
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ANNULAR PANCREAS 


Annular pancreas results from failure of 
the ventral pancreatic anlage to migrate to 
the right and posterior to the duodenum and 
to fuse with the dorsal anlage. A tip of the 
ventral anlage remains anterior, while the 
duct rotates normally. Thus a band of pan- 
creatic tissue is wrapped around the descend- 
ing duodenum. The ducts persist in a rudi- 
mentary form, and extend from the anterior 
part of the ring to the left to join the main 
pancreatic duct. More often the annular 
pancreas is traversed by a major duct which 
begins anteriorly, passes to the right and 
then curves laterally and posteriorly to join 
the common bile duct or the pancreatic duct. 
An annular pancreas may vary from a partly 
encircling non-obstructive lesion to a com- 
plete ring with underlying duodenal atresia. 
In infants it is a cause for high intestinal ob- 
struction. Symptoms also appear later in 
life, and it is not infrequent for the condition 
to be asymptomatic and identified only at 
necropsy. In adults symptoms may simulate 
peptic ulcer, and such ulcers not infrequently 
are associated with an annular pancreas. 
Other congenital malformations such as duo- 
denal bands, partial rotation of the colon 
and volvulus also occur. Jaundice due to 
pressure against the bile duct was reported 
by Anderson and Wapshaw in association 
with pancreatitis in the annular pancreas. 

The radiologic diagnosis of annular pan- 
creas in infancy is suggested by the presence 
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of duodenal obstruction. Marked dilata- 
tion of the duodenum above the annular 
pancreas, together with dilatation and air in 
the stomach produce a ‘“double-bubble”’ 
conhguration which is highly suggestive of 
this entity. In adults the diagnosis is indi- 
cated sometimes by a partially indenting 
ring in the second portion of the duodenum. 
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INTRINSIC CONGENITAL GASTRO- 
INTESTINAL OBSTRUCTIONS 


Intrinsic obstructions are produced by 
congenital diaphragms, or by stenosis or 
atresia which follow embryonal errors of re- 
canalization of the bowel lumen. When this 
occurs at one or several sites, complete con- 
genital diaphragms from 0.5 to 4 mm. thick, 
diaphragms with central openings, or non- 
obstructive circular constrictions result. A 


5 


complete discontinuity may develop, with 
the segments terminating as blind sacs. Com- 
plete closure and separation of the bowel 
lumen is referred to as aplasia, while narrow- 
ing of the lumen from a thin channel to a 
well-formed canal is considered stenosis. 
Complete closure with the ends connected 
by a fibrous strand is considered as atresia. 

Congenital pyloric obstruction by a dia- 
phragm ts rare. Benson and Coury reported 
a case they believed to be the second in the 
literature. Partial obstruction by a perforate 
diaphragm is uncommon, and may go un- 
noticed if sufficient emptying of the stomach 
takes place. Perforation of the stomach in 
a newborn as a complication of pyloric atre- 
sia was mentioned by Burnett and Halpert. 
Other defects such as pyloric or duodenal 
atresia with gastric dilatation is predisposing 
to gastric perforation because of congenital 
muscular weakness. 

Congenital obstructions of the small in- 
testine are relatively common. Duodenal 
obstruction occurs approximately once in 
20,000 births. Duodenal atresia appears at 
three basic sites. These are proximal and 
distal to the ampulla of Vater and at the 
ampula, with secondary biliary tract obstruc- 
tion. The most frequent location is distal to 
the ampulla. 

Congenital atresia and stenosis of the 
small intestine occurs approximately once in 
6,000 births. As reported by Gross, the inci- 
dence of stenosis in 71 cases was duodenal 
in 39, jejunal in 5, ileal in 19, at the ileocecal 
valve in 6, colonic in 1 and multiple in 1. 
The position of atresias in 140 cases was re- 
ported as duodenal in 32, jejunal in 19, ileal 
in 72, at the ileocecal valve in 2, colonic in 
6 and 9 were multiple. In a review of 52 
cases of intestinal obstruction between the 
duodenum and anus in the neonatal period, 
Davison and Harlan noted that atresia and 
stenosis accounted for 24, including 4 of 
imperforate anus. Sixteen were due to agan- 
glionosis of the colon. There were 4 with 
bowel malrotation, 2 with diaphragmatic 
hernia, 1 of meconium ileus and 2 cases of 
acute peritonitis and 1 of chronic peritonitis 
in this group. Prematurity was present in 
8 out of 32 cases reported by Moore. As- 
sociation with other congenital anomalies is 
frequent. 
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or perineum in front of the anus. In females 
rectovaginal or rectoperineal fistulas were 
most frequent, while rectovesical and recto- 
urethral connections were rare. 

Usually the absence of a rectal opening is 
apparent at birth. If an opening is present 
atypical passage of meconium or structural 
malformation is readily recognized. Some- 
times recognition is delayed if meconium is 
passed. With obstruction, the effects of block 
become apparent within a day or two. 

Anorectal malformations are recognized 
radiologically by identification of gas within 
the bowel in proximity to the point of ob- 
struction. When no external opening exists, 
the infant should be inverted so that gas 
may rise to the highest point in the bowel 
before the films are exposed. A metal mark- 
er should be placed in the anal dimple to 
help determine the extent of the separation 
between the blind end of the rectum and the 
perineum. It is advisable to wait about 24 
hours for gas to reach the lower bowel, inas- 
much as the examination may be misleading 
in the absence of rectal gas. Fistulous tracts 
may be injected with radiopaque material. 

Bryson and Chartres reported a case of 
anorectal atresia in which a dilated small in- 
testine simulated the appearance of the 
rectum. These authors remarked that a high 
incidence of multiple atresia exists with ano- 
rectal malformations. Dilated loops of small 
intestine entering the pelvis sometimes can- 
not be distinguished from the rectum on 1n- 
verted examinations. Early vomiting and 
other obstructive signs may indicate the pos- 
sibility of concomitant intestinal obstruc- 
tion due to other lesions. Other malforma- 
tions also are rather common, as seen in 3 
of our patients with imperforate rectums who 
also had rectovesical fistulas together with 
malformations of the vertebral column. 
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CYSTIC FIBROSIS OF THE PANCREAS 


Cystic fibrosis of the pancreas 1s a heredi- 
tary disease of children which involves the 
mucous glands throughout the body as well 
as the pancreas. With accumulation of a 
substance believed to be abnormal mucous, 


dilatation of the various secretory glands 
takes place. This affects the pancreas, the 
liver, the lungs and the small intestinal 
glands. Markedly increased excretion of 
electrolytes takes place when the sweat 
glands are disturbed, and the parotid secre- 
tions likewise are abnormal. 

In infancy this disease impairs the func- 
tion of the pancreas and lungs. A diffuse, 
variable bronchopneumonia is _ predicated 
upon bronchial obstruction by mucous 
plugs. Generalized obstructive emphysema, 
chronic bronchopneumonia and _ secondary 
infections are superimposed. Acute respira- 
tory distress may be produced by blockage 
of a major bronchus. Progressive obstruc- 
tion and repeated infections result in bron- 
chiectasis, chronic atelectasis, abscess forma- 
tion, pulmonary insufficiency and ultimately 
death. 

Pancreatic involvement begins in intra- 
uterine life, resulting in gradually progressive 
fibrosis of connective tissue with atrophy and 
disappearance of the parenchymal tissue. 
In some a considerable inflammatory reac- 
tion is present. The islets of Langerhans re- 
main normal. As ductal obstruction and re- 
tention of secretions progress, the pancreas 
becomes cystic, with normal islets scattered 
in the fibrotic parenchyma. Destruction of 
secreting tissue results in absence of pan- 
creatic enzymes, and as a result large 
amounts of fat and nitrogen are excreted in 
the stools, which become bulky, greasy and 
foul. The digestion of carbohydrates is less 
affected. Malnutrition develops because the 
patient is unable to utilize the ingested food. 

In from 10 to 15 per cent of infants with 
cystic fibrosis, pancreatic achylia is associ- 
ated with abnormally thick tenacious mu- 
cous which can produce the obstructive con- 
dition known as meconium ileus. Extensive 
distension and rotation of the bowel may 
simulate volvulus. The colon distal to the 
obstruction remains small, as easily demon- 
strated by contrast enema. Meconium is an 
irritative substance, and if any enters the 
peritoneal cavity through a rupture of the 
bowel, meconium peritonitis ensues. Perfora- 
tion of the intestinal wall occurs before, 
during or after birth. There are no clinical 
nor radiologic criteria for diagnosis other 
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MYENTERIC GANGLIONIC DEFECTS 


Aganglionic Gastrointestinal Conditions.— 
Congenital malformations of the gastro- 
intestinal myenteric plexuses may extend 
from the distal esophagus to the anus. Mani- 
festations of such dysfunction occurs from 
birth to old age, the best known form being 
that affecting the colon and designated as 
Hirschsprung’s disease. The basic defect is 
considered to be a failure of development or 
maturation of the ganglion cells of the my- 
enteric plexus of Auerbach rather than a 
degenerative process. These plexuses, situ- 


ated between the two muscular coats of the 
bowel, may be completely absent with no 
ganglion cells, or cells may be present in 
reduced numbers. Small nerve trunks may 
be identified. The bowel wall in the agan- 
glionic segments appears normal, the lesion 
being identified only on histologic examina- 
tion. With certain deficiencies of the myen- 
teric plexuses hypertrophy of the adjacent 
bowel is encountered. 

Deficiencies in the myenteric plexus at the 
cardio-esophageal junction 1s associated with 
achalasia of the esophagus. This occurs in 
two forms. The first, present in about 75 per 
cent of cases, is pronounced esophageal dila- 
tation with marked relaxation and redun- 
dancy of its walls. The terminal few centi- 
meters of esophagus are identified radiologic- 
ally by an occasional trickle of barium into 
the stomach. At operation the terminal 
esophagus is slender, with abnormally thin 
musculature, while the esophagus above 1s 
enormously dilated with thickened walls. 
The second type of achalasia presents less 
dilatation, with active, sometimes irregular 
peristalsis and considerable retroperistalsis. 
In this group the lower esophagus as seen 
at operation is thickened, with markedly 
hypertrophied circular muscular fibers. Sweet 
believes that there is no evidence that one 
type evolves from the other. 

Evidence has appeared recently that 
hypertrophic pyloric stenosis 1s an agan- 
glionic disorder. This condition is familial, 
occurring frequently in first-born males. Ini- 
tial symptoms appear at from 2 to 6 weeks, 
and the clinical picture of projectile vomiting 
associated with an epigastric mass is well 
known. The lesion is a firm, hypertrophied, 
almost cartilaginous muscle with variable 
obstruction. While the normal infant pylorus 
is from 1.0 to 1.5 cm. long, a hypertrophied 
pylorus measures up to 3 cm. in length. The 
width of a normal infant pylorus reached 
0.3 cm., while a hypertrophied pylorus at- 
tains 0.7 cm. Microscopic examination 
shows thickening of the submucosa by edema 
and hypertrophy of the circular muscle with 
no concomitant increase in the thickness of 
the longitudinal muscle or its connective tis- 
sue. Recent studies by Belding and Kern- 
ohan of the myenteric plexus and pyloric 
muscle in hypertrophic pyloric stenosis dis- 
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trophied pyloric muscle or an annular car- 
cinoma. At operation, to our surprise, no 
deformity was present. I still recall the dis- 
dainful look of the surgeon as he picked up 
the pylorus and announced that it was ob- 
viously normal. The first assistant there- 
upon picked up the pylorus with a mouth- 
tooth forceps, whereupon it immediately con- 
tracted upon itself and assumed a configura- 
tion like that seen on the roentgenograms. 
The muscle became almost stony hard, and 
the overlying serosa blanched markedly. 
When the forceps were removed the stomach 
relaxed and gradually resumed its normal 
appearance. When the surgeon repeated the 
maneuver, the antrum again went into spasm 
and relaxed when pressure was removed. 
The fate of patients operated upon for 
hypertrophic stenosis was reported recently 
by Nielson and Roelsgaard. They reviewed 
45 adults who had had pyloric stenosis treat- 
ed medically. In 35 there were character- 
istic changes in the prepyloric area. In addi- 
tion, peptic ulcers were present in 14. The 
pyloric defect described was a permanent 
narrowing with an abrupt transition to the 
adjoining normal antrum. Armitage and 
Rhund noted that pyloric hypertrophy per- 
sisted into adult life when treatment had 
been gastroenterostomy instead of pyloro- 
myotomy during infancy. The surgical 
treatment of hypertrophic pyloric stenosis 
in infancy was summarized by Gross’s state- 
ment “over 99 per cent of babies with pyloric 
stenosis (even when accompanied by other 
abnormalities or by prematurity) have sur- 
vived operation and have been completely 
and promptly relieved of their symptoms.”’ 
The controversy as to whether medical or 
surgical treatment is preferable still exists. 
Aganglionic Defects in the Small Intestine. 
— Absence of ganglion cells in the myenteric 
plexus of the duodenum occurs infrequently. 
Thirty-five such cases were collected by Bar- 
nett and Wall. These were considered re- 
lated to ganglionic deficiences in the colon 
and ureters. A high familial incidence was 
present. The usual complaints were epi- 
gastric pain, nausea, vomiting, tenderness, 
and occasionally a mass was felt in the epi- 
gastrium. These authors reported a 30- 
year-old woman who had a sudden massive 
hematemesis. Gastrointestinal examination 


disclosed a grossly dilated and _ hyper- 
trophied duodenum, confirmed at operation. 
No evidence of mechanical obstruction was 
found. 

Involvement of the ganglion cells of the 
jejunum and ileum in an isolated form 1s 
rare. I have been unable to find such cases 
in the available literature. However, there 
are cases in which small intestinal agan- 
glionosis occurs as part of a generalized pic- 
ture. Wangensteen mentioned that he had 
seen | patient in whom the entire gastrointes- 
tinal tract was aganglionic. Zuelzer and Wil- 
son and others have noted the presence of 
ileal aganglionosis in association with colonic 
involvement. 

Megacolon.— Marked dilatation of the 
colon falls into three generalized groups. 
Aganglionic defects associated with marked 
dilatation of the bowel is the true Hirsch- 
prung’s disease. First recognition of the 
neurogenic nature of the disorder was by 
DallaValle and by Cameron. Current in- 
terest stems from the work of Zuelzer and 
Wilson, Whitehouse and Kernohan, and the 
contributions of Swenson, Neuhauser and 
their associates are fundamental in today’s 
management of the condition. 

Megacolon in the absence of aganglionic 
defects occurs as a functional disorder in 
which fecal impaction is caused by def- 
ciencies at the anal sphincter producing an 
insidious obstruction. Pronounced dilata- 
tion of the bowel also is associated with 
elongation and poor muscular bowel tone 
of no specific origin, with diverse factors such 
as a spastic sphincter, faulty bowel habits, 
or excessive water absorption from an un- 
usually elongated sigmoid. An acquired form 
of megacolon prevalent in Brazil was re- 
ported by Raia in adults, supposedly asso- 
ciated with hypovitaminosis B,. Micro- 
scopic examination of the colon in these pa- 
tients disclosed histologic changes compar- 
able to those seen in children with Hirsch- 
prung’s disease, with all stages of ganglion 
cell fragmentation. Dilatation of the bowel 
resulted from fecal stasis due to asynchron- 
ism between the peristalsis of the descending 
colon and the terminal segments of sigmoid 
and rectum. 

Congenital aganglionic megacolon some- 
times is apparent at birth. The length of the 
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Classically, Hirschsprung’s disease is diag- 
nosed by demonstration of a relative narrow- 
ing in the sigmoid, with dilatation of the 
proximal colon. This can be seen on barium 
enema study, when properly positioned films 
disclose an area of narrowing of the bowel. 
However, when such examinations are in- 
conclusive, it sometimes is necessary to ob- 
tain histologic evidence. Swenson, Fisher 
and MacMahon advise rectal biopsy, par- 
ticularly when the affected area is so low that 
a narrow segment of bowel cannot be dem- 
onstrated radiologically. This may occur 
with atypical symptoms of diarrhea, inter- 
mittent intestinal obstruction and abdomi- 
nal pain. Histologic confirmaticn is essential 
in planning an operation, study of resected 
portions of bowel during surgery being per- 
haps the most reliable method of determin- 
ing just how much bowel must be removed. 

It is often possible to demonstrate an agan- 
glionic segment of bowel early. Berman 
noted that in 15 of his 19 patients examined 
with barium enema in the first month of life 
the lesion was identified. Of 7 colon ex- 
aminations in the first week, 5 were diag- 
nostic. The plain roentgenograms in 18 
patients showed significant colonic disten- 
sion, 12 having prominent fluid levels. The 
defect usually is more apparent in older 
children. When symptoms are mild and 
medical care is not sought until adolescence 
or adult life, the abdominal cavity becomes 
practically filled by a tremendous colon full 
of gas and stool, rendering the diagnosis quite 
obvious. The narrowed area in the sigmoid, 
and a relatively undilated rectum often are 
recognized. 

Care must be exercised in administering a 
barium enema to avoid water intoxication. 
The enema should be prepared with normal 
saline instead of water, and the smallest 
quantity possible should be introduced. A 
case in which death followed a barium enema 
ina child with Hirschsprung’s disease was re- 
ported by Jolleys. Precautionary measures 
were advised by Hiatt and by Steinbach, 
Rosenberg, Grossman and Nelson. 

Infrequently aganglionic megacolon 1s as- 
sociated with neurogenic disturbances of the 
bladder and megaloureter as part of disturbed 
parasympathetic function. ‘Swenson postu- 
lated three general groups of this disorder, 


including megacolon alone, megacolon with 
defects in the terminal colon and bladder, 
and patients with intact colons but defects 
in bladder function alone, including some 
cases of megaloureter. Careful investiga- 
tion may disclose minor deficiencies of blad- 
der capacity and emptying in a fair propor- 
tion of cases of megacolon. Bladder ab- 
normalities are relatively frequent when 
megaloureter is present. Potts, Boggs and 
White noted that in about half their cases 
their was diminution of ganglion cells in the 
bladder near the ureteral orifices with as- 
sociated urinary changes in the bladder of 
atony, increased capacity and megaloureter. 
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GASTRIC RUPTURE IN THE 
NEWBORN 


Spontaneous rupture of the stomach is an 
infrequent abdominal catastrophe, usually 
seen during the first week of life. The symp- 
toms are labored respiration and cyanosis, 
abdominal distension and tympany with no 
obstructive signs. The child refuses its feed- 
ings, and fresh blood may appear in the 
vomitus. MacGillivray, Stewart and Mac- 
Farlane noted that pressure exerted on the 
enlarged, gas-filled scrotum would empty 
the sac with a gurgling sound, only to refill 
when released. Prominent subcutaneous 
emphysema also was noted by them. 

The underlying cause of pneumoperito- 
neum in these infants is congenital weakness 
of the stomach wall, usually the upper ante- 
rior aspect of the greater curvature, with all 
the coats involved. Sepsis with mural ab- 
scess, diffuse gastritis with necrosis, or 
trauma by a nasogastric tube also may cause 
gastric perforation, or perforation of a con- 
genital diverticulum. 

The concomitance of multiple congenital 
anomalies of the urinary tract with rupture 
of the stomach due to congenital muscular 
weakness was mentioned by McGillivary, 
Stewart and MacFarlane. 

Radiologically the diagnosis is suggested 
by the presence of pneumoperitoneum. In- 
as much as this in itself indicates a surgical 
emergency, time usually is not taken for 
contrast examinations. It is sufficient to re- 
call that the three causes for acute perfora- 
tion of the viscus in the newborn are acute 
ulceration, usually duodenal, congenital py- 
loric or small intestinal atresia with gastric 
dilatation and congenital weakness of its 
walls, or congenital muscle defects alone. 
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Atresia, Arch. Path., 44, 318, 1947. 

(GREENE, W. W. and GoseE, D. F.: Perforation of 
the Stomach in the Newborn, Am. J. Dis. Child., 
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more likely due to a specific obstruction to 
lymphatic flow. 
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MICROCOLON 


As a rule the small colon seen with ileal 
meconium obstruction represents lack of 
dilatation because of failure of intestinal 
contents to enter the large intestine. This 1s 
not a congenital defect. However, rare cases 
of true congenital microcolon have been de- 
scribed. Storey and Sharp reported a new- 
born infant with an abnormally small colon 
from rectum to cecum. Its walls were intact, 
but the lumen was microscopic in caliber. A 
case of congenital microcolon with extensive 
small bowel and bladder malformations was 
reported by Lavoie. No gross or micro- 
scopic changes were present in the pancreas. 
Theories as to etiology vary from autonomic 
innervation disturbances causing achalasia 
to vascular abnormalities or defects of re- 
canalization during embryonic life. 


Additional Reading 
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Lee, C. M., Jr. and MAcMILLAN, B.G.: Fallacy in 
Diagnosis of Microcolon in Newborn, Radiology, 
55, 807, 1950. 

Storey, C. F. and SHarp, R. W.: Congenital 
Microcolon, Am. J. Dis. Child., 82, 345, 1951. 

ZIMMER, J.: Microcolon, Acta Radiol., 29, 228, 1948. 


CONGENITAL ANOMALIES OF THE 
GALLBLADDER AND BILE DUCTS 


Congenital malformations of the biliary 
tract include duplications, atypical loca- 
tions, absence or atresias and abnormal bili- 
ary connections. Duplication is present when 
two separate cavities and cystic ducts are 
formed. The paired cystic ducts may empty 
into the same common duct, or into different 
segments of the extrahepatic biliary system. 
This should not be confused with bilobed or 
bifid gallbladders with division of the cavity 
into two compartments by a longitudinal 
membraneous septum. In these a common 
peritoneal coat causes the radiologic picture 
of a single gallbladder. 

The biliary sac may lie on the left side 
within the left lobe of the liver as an isolated 
defect with no evidence of situs inversus. 
Another rare anomaly is a subcutaneous or 
extraperitoneal gallbladder directly beneath 
the skin above the abdominal muscles, with 
no hernial sac. Such a case was reported by 
Bullard in an 81-year-old woman with a mass 
beneath her ribs diagnosed as a fascial sheath 
tumor. We saw a patient with the gall- 
bladder situated in the uppermost aspect of 
the dome of the liver. 

Congenital absence of the gallbladder is 
infrequent. It is a hereditary condition, often 
associated with other biliary tract anomalies. 
Nelson, Hatch and Jackson reported its inc1- 
dence as 0.065 per cent of 18,350 necropsies. 
Oral cholecystography discloses only non- 
visualization, and the diagnosis usually 1s 
made at operation. The condition becomes 
manifest in adult life with symptoms of 
cholecystitis and cholelithiasis. The asso- 
ciation of gallstones 1s fairly common. Opera- 
tive cholangiography is important in estab- 
lishing the diagnosis. 

Congenital atresia of the extrahepatic 
biliary tract sometimes is encountered in 
early infancy, usually with other abnormal- 
ities such as absence of all or portions of the 
bile ducts or atresia of the common duct. 
This is a developmental defect resulting 
from failure of the anlage of the liver and 
the bile duct to differentiate. The associa- 
tion of skeletal abnormalities with congenital 
biliary disorders was described by Levin, who 
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observed osteomalacia in older children with 
increasing hepatic decompensation after long 
survival, anda picture of rickets in younger pa- 
tients. The common feature is obstruction 
to the flow of bile, with consequent hepatic 
damage. Jaundice occurs from the first day 
of life to about the first month, and with in- 
complete obstructions a fluctuating jaundice 
is noted in an otherwise normal infant. 
Sometimes the condition is accompanied by 
complete absence of the interlobular bile 
ducts and marked proliferation of the peri- 
portal cholangioles, with pathologic changes 
not unlike those of infantile hepatitis or con- 
genital intrahepatic biliary atresia. These 
infants may reach the age of 3 or 4 years. 

The diagnosis of biliary atresia is estab- 
lished by operative cholangiography, an es- 
sential procedure in the investigation of in- 
fants with increasing obstructive jaundice. 

A congenitally absent common bile duct 
was seen in a 54-year-old woman by Sachs. 
This patient had nonvisualization of the gall- 
bladder 2 years before operation. At surgery 
the gallbladder was inflamed and dilated, 
and stones were present in the cystic duct. 
The cystic duct entered the duodenum, the 
common duct being absent. The hepatic 
ducts entered the gallbladder at its midpor- 
tion. We recently encountered a patient with 
congenital absence of the cystic duct. The 
gallbladder opened directly into the common 
duct as a diverticulum. 


CONGENITAL ABSENCE OF THE 
SPLEEN 


A syndrome of multiple congenital anom- 


alies of the heart and gastrointestinal tract 
with congenital absence of the spleen was 
reviewed recently by Aguilar, Stephens and 
Crane. Included among the cardiac mal- 
formations were septal defects, anomalous 
venous return, pulmonary stenosis or atresia 
and transposition of the great vessels. Ac- 
cessory lobes of the lung, partial situs in- 
versus of the abdominal viscera and abnor- 
mal mesenteric attachments were present as 
well. Twenty of the 27 patients died before 
1 year. A hematologic disorder of fersis- 
tent erythrocytic inclusions identihed as 
Heinz bodies was noted. Bush and Ainger 


reported a case in which a correct ante- 
mortem diagnosis of congenital absence of 
the spleen with congenital heart disease was 
made on the basis of cyanotic heart disease 
with hematologic disorders similar to those 
found after splenectomy. 
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Chapter 2 


Neoplastic Diseases 


INTRA-ABDOMINAL TUMORS 


THE symptoms of intra-abdominal neo- 
plastic disease are protean. These tumors 
may be asymptomatic for long intervals. 
Sooner or later, disorders appear which vary 
from insidious weakness and malaise to acute 
abdominal catastrophies. Often clinical man- 
ifescations of tumors of diverse origin are 
practically identical. Radiologic examination 
is one of the most reliable of our diagnostic 
methods. 


NEOPLASMS OF THE STOMACH 


Gastric tumors occur most often in the 
distal third. About 95 per cent are adenocar- 
cinomas. Cancer of the middle and upper 
thirds of the stomach are less frequent. Al- 
though most patients are in their middle 
years, young people also are affected. The 
symptoms depend on the size of the growth, 
ulceration with involvement of the various 
coats, perforation and spread. Occasionally 
a rather hopeless attitude is assumed because 
of the supposition that these are incurable. 
This can be countered by sharpening our di- 
agnostic acumen so that the disease is identi- 
hed in its early stages, when something per- 
haps can be accomplished. The borderline 
between the normal and abnormal presents 
the radiologist his most challenging oppor- 
tunity. The importance of a correct diagno- 
sis almost appears to be inversely propor- 
tional to the size of the neoplasm. Certainly 
few large growths are overlooked, but small 
mucosal or submucosal tumors without ulcer- 
ation or infltration are far more difficult to 
identify. 

Mesenchymal gastric tumors are infre- 
quent. Included are leriomyomas and leiomy- 
osarcomas of muscle origin, lymphomas of 
various lymphoid origin, neurinomas origi- 
nating from nerve tissue, and various fibro- 
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mas and lipomas. Those of lymphoid origin 
are more frequent. Lymphomas usually oc- 
cur as part of a generalized disease, but may 
be primary in the stomach. Other disease 
processes, such as primary or secondary amy- 
loidosis, or eosinophilic granulomas may sim- 
ulate malignant disease. Metastatic deposits 
in the stomach are relatively uncommon. 

Carcinomas of the stomach occur as 
spreading infiltrating lesions and as fungating 
papillary tumors which proliferate into the 
stomach and burrow through its walls to 
project into the abdominal cavity. Ulcera- 
tion and pain as well as bleeding are rela- 
tively common, so that a clinical picture like 
that of ulcer frequently appears in younger 
people. As a rule, gastric hemorrhage is not 
profuse, but sometimes it may be exsangul- 
nating. Kane, Meyer and Kozall found 673 
cases of massive hemorrhage in a review of 
28,400 necropsies. In 310 it was the cause of 
death, and in the others was regarded as con- 
tributory. Fatal hemorrhage occurred most 
frequently from esophageal varices. Gastric 
and duodenal ulcers were second and third 
respectively, and ruptured aneurysms into 
the gastrointestinal tract were fourth in in- 
cidence. Hemorrhage from carcinoma of the 
stomach was fifth in order. 


NEOPLASMS OF THE CARDIA 


Before proceeding with radiologic exam- 
ination, each patient should be questioned as 
to history. Before permitting the patient to 
swallow the barium mixture, he should be 
asked if there had been any difficulty in swal- 
lowing. It is surprising how often this is 
overlooked in the absence of a major impair- 
ment. Fluoroscopic observation of the stom- 
ach gas bubble should precede the ingestion 
of barium. This sometimes provides the first 
indication of a fundal tumor even in the ab- 
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GASTRIC POLYPS 


Any pedunculated newgrowth or hyper- 
plasia arising from the gastric mucosa is re- 
garded as a polyp. Many are of epithelial 
origin, and occur as single or multiple lesions 
anywhere in the stomach as pedunculated or 
sessile growths varying in diameter from a 
few millimeters to several centimeters. These 
may be simple mucosal polyps or contain 
glandular and muscular elements. Polyps also 
arise from a common base, resembling closely 
packed orderly rows of polypoid tissue which 
simulate, or perhaps may be, villous polyps. 
Infrequently, the entire stomach is diffusely 
covered by polyps from cardia to pylorus. 

A diversity of opinion exists as to whether 
polyps are premalignant lesions. Colp and 
Weinstein reported 2 cases in which carcino- 
mas developed. Various reports indicate a 
possible malignant alteration in from 6 to 50 
per cent of cases, although the latter figure 
is disputed. 

Polyps of the stomach are relatively infre- 
quent. Overgaard found 17 in the stomach 
and duodenum in approximately 3600 gastric 
examinations, of which 10 were single and 
7 multiple. Nine had gastric polyps, 5 were 
duodenal, and in 3 cases they were found 
both in the stomach and duodenum. In only 
1 case was surgical confirmation obtained. 
Ten showed no change on radiologic examin- 
ations from 7 to 11 years after the initial 
study. Overgaard believed that gastric pol- 
yps were not necessarily precancerous, and 
suggested that treatment be conservative 
unless bleeding or obstruction were present. 
In a review of 8735 necropsies, Yarnis, Mar- 
shak and Friedman encountered 73 gastric 
polyps diagnosed in vivo, and 30 more were 
found at autopsy. Malignant transformation 
was found in only 2 of their cases. 

Gastric polyps often go unrecognized un- 
less pain or bleeding brings the patient to the 
physician. Indeed, the identification of a 
gastric polyp can mask other more serious 
disease. This diagnosis should not be ac- 
cepted when complaints are at variance with 
the radiologic observations. 
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ing. Vomiting and regurgitation also were 
present. A large mass was palpable in 7 
cases. At operation extension of tumor 
through the gastric wall was observed in 5, 
with infiltration of the mesentery and omen- 
tum. The radiologic changes varied from a 
localized nodular mass in the cardia to com- 
plete replacement of the stomach wall which 
the surgeon and pathologist first diagnosed 
as scirrhous carcinoma. 
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Gastric lipomas are included with mesen- 
chymal tumors. These are relatively infre- 
quent, usually benign newgrowths. However, 
they do ulcerate and bleed. Usually they are 
well demarcated, producing sharply-circum- 
scribed filling defects. When on a pedicle in 
the pylorus they may cause gastroduodenal 
invagination. At times these tumors are 
large enough to cause gastric obstruction. 
An important radiologic characteristic is ra- 
diolucency of the mass due to its fatty 
component. Sometimes a gastric dermoid 
cyst presents a similar appearance. 

Tumors originating from the intramural 
gastric nerve structures also produce local- 
ized filling defects which cannot be differ- 
entiated from polyps. These neurogenic 
tumors have a malignant potential, and may 
bleed because of central ulceration of the 
overlying mucosa. 

Another rare neoplasm of the stomach is 
the plasma cell tumor. These may occur 
without osseous involvement. The diagnosis 
is established only at operation. 

Hemangioma of the stomach is occasion- 
ally identified by phleboliths within the mass. 
These tumors are of the capillary or cavern- 
ous variety, and occur singly or in multiple 
form. Hematemesis, bleeding and epigastric 
pain are the chief symptoms. 

Rarely Kaposi’s disease presents itself as 
a gastric lesion. Such a case with pain and 
hematemesis was reported by Grove, who 
stated that visceral involvement occurs in 
about 10 per cent of cases, particularly late 
in the disease. The gastrointestinal tract 1s 
involved most often, but lesions have been 
found in every organ. He reported a case in 
which the gastric lesions overshadowed those 
of the skin. This patient had multiple masses 
in the mucosal and submucosal. 

Another infrequent gastric tumor of ep1- 
thelial origin is the carcinoid. While these 
occur more often in the appendix and ileum, 
they also are found in the stomach as rela- 
tively smooth masses which simulate other 
nodular lesions. Ulceration and bleeding 
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occur, and the initial symptom may be 
melena. These tumors arise from the argen- 
taffin cells deep in the mucosal glands. 

Metastatic tumors of the stomach also pro- 
duce polypoid deformities. Most are from 
the breast or from melanomas. The correct 
diagnosis was made in | of our patients who 
had numerous circular deposits in the sub- 
mucosa and in the duodenum. 
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DUODENAL TUMORS 


The greatest number of duodenal tumors 
are adenocarcinomas. The remainder are of 


Gastric 


mesenchymal origin, such as leiomyomas 
and leiomyosarcomas, of lymphomatous ori- 
gin and carcinoids. Benign tumors such as 
polyps are infrequent. In a review of 25,032 
necropsies Burgerman, Baggenstoss and Cain 
found 31 primary malignant tumors of the 
duodenum. Twenty-seven were adenocar- 
cinomas, 2 leiomyosarcomas, | reticulum cell 
sarcoma and | lymphosarcoma. The occur- 
rence of benign duodenal tumors was re- 
ported by Hoffman and Grayzel as 14 out of 
64,300 surgical specimens and 4,480 necrop- 
sies. Barclay and Kent reported 0.19 per 
cent of all gastrointestinal carcinomas as 
primary in the duodenum. However, du- 
odenal carcinomas constituted about one- 
third of all small intestinal cancers. 

Duodenal carcinomas occur most fre- 
quently in the bulb or the suprapapillary 
portion of the loop. About one-third occur 
below the papilla of Vater, extending in some 
instances to the proximal jejunum. Duodenal 
cancers are found as predominantly annular 
constricting lesions, as diffusely infiltrating 
tumors extending for considerable distances, 
or as scirrhous lesions. Some are fungating 
and extend into the lumen, others are ulcer- 
ating and produce jagged irregular deform- 
ities. Extension into the adjacent soft tissues 
fixing the duodenum is frequent. With pro- 
gression, necrosis and fistula formation to 
the colon, the retroperitoneal and paradu- 
odenal areas takes place. Colwell found 22 
such cases in the literature, and reported 1 in 
which a barium enema flowed from the hepa- 
tic flexure into the second portion of the 
duodenum and then into the stomach. 

The diagnosis of duodenal carcinoma can 
only be suggested clinically, and requires 
radiologic confirmation. It 1s a disease of 
middle life, occurring more frequently in 
males. Duodenal ulcer or gallbladder disease 
are simulated, with pain, distress, weakness, 
weight loss and jaundice. Bleeding, some- 
times profuse, occurs when the tumor ulcer- 
ates. Obstructive duodenal carcinoma pro- 
duces gastric dilatation. Anemia is frequent. 
Sometimes no symptoms appear until the 
tumor has metastasized to regional lymph 
nodes, the liver or retroperitoneally. 

The radiographic appearance of duodenal 
carcinoma reflects the gross pathologic 
changes. Where the tumor is infiltrative, the 
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size has been reached to produce pressure 
changes, or ulceration of the mucous mem- 
brane occurs. 

Pedunculated antral tumors can pass 
through the pyloric ring and rest in the 
duodenal bulb. These are sometimes replace- 
able into the stomach. Leiomyomas may do 
this, as indicated by the case of Child and 
Braunstein in which a prolapsed leiomyoma 
caused gastroduodenal intussusception with 
massive hemorrhage and severe epigastric 
pain. 

A less frequent cause of pseudotumor in 
the duodenal bulb is an impacted gallstone. 
Occasionally a diverticulum adherent to the 
wall of the cap gives rise to a similar shadow. 

Multiple sharply-defined circular defects 
or coarse granular changes may be due to 
hypertrophy of Brunner’s glands. These are 
ramifying tubulo-alveolar structures in the 
mucosa and submucosa, abundant in the 
proximal half of the duodenum and disap- 
pearing towards the duodenojejunal junc- 
tion. They vary in size from 0.2 to about 
1 cm. in diameter. As a rule this condition 1s 
asymptomatic. However, Epstein and Cole 
reported a patient who had epigastric distress 
and vomiting. At operation the duodenal 
mucosa was heaped up sufficiently so as 
almost to obliterate its lumen, and biopsy 
confirmed the diagnosis of hyperplasia of 
Brunner’s glands. 

Golodner, Slobodkin and Ripstein reported 
papillary lymph node hyperplasia of the du- 
odenum producing buck-shot filling defects. 
Such hyperplasia was considered the same as 
seen in the stomach, ileum and appendix and 
the colon and rectum. Similar radiolucent 
defects also were described by Nahon. 

Duodenal carcinoids are infrequent, and 
are indistinguishable from other tumors. In 
a review of the literature Barnes and Young 
found 26 cases, 12 of which had vomiting, 
upper abdominal pain and jaundice, but no 
gastrointestinal bleeding. These authors re- 
ported 2 additional cases, 1 with repeated 
episodes of severe bleeding. 

In differential diagnosis it is often difficult 
to separate duodenal cancer from those of the 
pancreas, the ampulla of Vater, the common 
bile duct, or occasionally of the gallbladder. 
The association of duodenal polyps with 
diffuse gastrointestinal polyposis is infre- 


8 


quent. One case observed by us had numer- 
ous colon polyps as well as a single adenom- 
atous polyp of the duodenal bulb. Another 
had single pedunculated polyps in the du- 
odenal bulb, the terminal ileum and the colon. 
Neither had stigmata of the Peutz-Jeghers 
syndrome. 
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NEOPLASMS OF 
THE SMALL INTESTINE 


Most neoplasms of the small intestine are 
of epithelial origin. Carcinomas occur most 
often in the proximal jeyunum or the distal 
ileum as polypoid, ulcerative or sclerosing 
annular tumors. Combined forms are not 
uncommon. They begin insidiously, with 
initial complaints of weakness, abdominal 
distress and pain, occasionally diarrhea and 
blood in the stool. Vomiting and cramps 
appear when obstruction supervenes. A pal- 
pable abdominal mass appears if the tumor 
grows extrinsically, but usually no abdominal 
mass is found. With extension to adjacent 
viscera the type of abdominal pain may 
change. If the tumor penetrates retroperi- 
toneally, back pain may be prominent. Ob- 
structive symptoms depend on the extent 
and site of the block. An obstruction high in 
the lesser bowel will cause distressing vom- 
iting and pain, while a block low in the ileum 
is more apt to cause distention and a lesser 
degree of vomiting. In adults, intussuscep- 
tion of the small intestine may be caused by 
malignant tumors much the same as pro- 


duced by benign neoplasms or Meckel’s di- 
verticulum. Brayton and Norris, in a review 
of 745 cases of intussusception found that 
52 per cent were of small bowel origin, and 
38 per cent involved the large bowel. Benign 
tumors were responsible for 33 per cent and 
malignant growths for 21 per cent of cases. 

In our 18 small intestinal neoplasms, 9 
were located in the proximal jejunum, 3 in 
the distal jejunum, 2 in the proximal ileum 
and 4 were in the distal ileum. Five were 
annular constricting tumors which encircled 
and constricted the bowel. A palpable mass 
was present in 5, associated with extension 
of the growth to the adjacent viscera. In 1 
the tumor involved the mesosigmoid, in an- 
other the transverse colon and in a third the 
greater curvature of the stomach was in- 
volved. Invasion of the mesenteric lymph 
nodes and the mesentery was present in 2. 
In 1 patient the possibility of an intra- 
abdominal malignancy was suggested by the 
presence of a Bloomer’s shelf. 

The radiologic diagnosis of small intestinal 
carcinoma requires primarily an awareness 
of the lesion. No gastrointestinal examina- 
tion is truly “negative” until the lesser bowel 
has been carefully scrutinized. Radiologic 
manifestations are not lacking when gross 
obstruction exists, but the identification of a 
small, nonobstructive tumor may require re- 
peated examination. Sometimes the mass 
itself will not be apparent, but any persistent 
fixation of a loop of small intestine associated 
with a suggestive clinical picture may be 
enough to warrant surgical intervention. 

Small Intestinal Polyps.— Small intestinal 
polyps occur as single or multiple lesions. 
Proliferation of epithelium may cause forma- 
tion of a mucosal pedicle, with polypoid pro- 
liferation on the stalk. Infrequently polyps 
form from lymphoid tissue within the wall 
of the bowel. Epithelial polyps sometimes 
exist as single isolated lesions, which are in- 
significant unless associated with bleeding or 
intussusception. Roberts, Peskoe and Fader 
noted that adenomas of the jejunum are 
relatively infrequent, but described 1 about 
5 cm. in diameter in a 40-year-old man. 

In 1929 Peutz, and in 1949 Jeghers de- 
scribed a form of hereditary diffuse intestinal 
polyposis associated with peculiar cutaneous 
melanin deposits on the lips, the mouth, and 
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ation of the overlying mucosa, bleeding and 
pain simulating duodenal ulcer may appear. 
Perforation of the tumor can cause periton- 
Itis. 

A relatively uncommon tumor of the small 
intestine seen in middle life is the lipoma. 
This usually is a smoothly outlined sessile or 
pedunculated tumor, but occasionally occurs 
in a lobulated form. Unless obstructive, no 
symptoms appear. Bleeding is associated 
with ulceration of the lipoma, or with intus- 
susception. 

Hemangiomas of the small intestine also 
are relatively uncommon benign tumors, 
rarely diagnosed preoperatively or during 
life. Occasionally they cause intussusception. 
The presence of skin or mucous membrane 
hemangiomas sometimes suggests the pres- 
ence of a similar lesion of the lesser bowel if 
intestinal obstruction occurs. These tumors 
are characterized by multiple cavernously 
dilated venous structures. Usually they are 
quite small, but may be of fair size and 
occasionally are diffusely infiltrating or mul- 
tiple. Narrowing of the lumen of the bowel 
is observed with the infiltrating form of 
hemangioma. Polypoid hemangiomas appear 
as circumscribed lesions. The presence of 
closely clustered or layered phleboliths may 
help identify an intestinal hemangioma if 
these stones can be identified within or im- 
mediately proximal to the intestine. 

There is a tendency for melanomas to 
metastasize to the small intestine. Beirne 
noted that of 33 melanomas reported 22 were 
metastatic. He reported a case of an ap- 
parently primary melanoma of the intestine 
in a 39-year-old male who had been treated 
for gastrointestinal bleeding, presumably 
from an ulcer. Weight loss, anemia, cramps 
and tarry stools were the presenting com- 
plaints. Radiologic examination disclosed 
multiple filling defects in the jejunum and 
ileum, as well as a deformity of the descend- 
ing limb of the duodenum. These were 
diagnosed as multiple polyps, but at opera- 
tion the mucosa was found studded with 
dozens of firm polypoid malignant mela- 
nomas of all sizes and shapes, ulcerative and 
smooth, varying in color from pink to jet 
black. 

Another rare cause for small intraluminal 
polypoid masses is Kaposi’s disease. This 


usually is manifested by multiple cutaneous 
idiopathic hemorrhagic sarcomas, and may 
be associated with similar lesions in the small 
intestine. A case in which the roentgeno- 
grams revealed multiple small intestinal pol- 
yps of this origin as a cause of gastrointes- 
tinal bleeding was reported by Boone and 
Kratzman, and another was reported by 
Seagrave. Evidence that this tumor may be 
primary in the viscera without skin involve- 
ment was presented by Aegerter and Peale. 

Carcinoid tumors arise from specialized 
granularepithelial cells of the cryptsof Lieber- 
kuhn. The yellow cells of Kultschitzky occur 
most frequently in the appendix, but also are 
frequent in the lesser bowel, particularly the 
ileum. In a review of 356 carcinoids of the 
gastrointestinal tract, MacDonald noted that 
149 were extra-appendiceal. Of these, 74 
were in the ileum, 17 in the jejunum, 14 in 
the stomach, 13 in the rectum and 8 in the 
duodenum. These tumors usually are cov- 
ered by intact mucosa, and are nodular. 
Ulceration of the mucosa may occur. The 
tumor extends into the muscularis and serosa. 
Peritoneal spread is accompanied by fibrotic 
contraction, kinking of the intestine and con- 
sequent obstruction, which frequently is the 
presenting symptom. 

These tumors once were considered rela- 
tively benign, but it has become apparent 
that they have a definite malignant poten- 
tial, even though some of the usual standards 
for malignancy such as mitoses and cell ana- 
plasia are not entirely applicable to carci- 
noids. MacDonald noted that the majority 
of patients with metastases to lymph nodes 
and other organs rarely had evidences of 
mitoses and anaplasia. Because of this the 
degree of malignancy must be determined on 
the basis of gross and microscopic invasive- 
ness. The tumor first invades the muscle 
coats, reaching the lymph nodes by the 
lymphatics and passing to the liver through 
the circulation. Recently Thorson, Biorck, 
Bjorkman and Waldenstrom, and Bean, Olch 
and Weinberg have supplied evidence that a 
relationship exists between widely metasta- 
sized carcinoids and certain bizarre clinical 
alterations such as telangiectasis and a pro- 
liferative and thrombotic disorganization of 
blood vessels of the skin with transient 
flushing, mottled cyanosis, diarrhea, asthma 
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and signs of valvular lesions of the night 
heart and congestive failure. MacDonald 
also noted a concomitance of gastric and 
duodenal ulcers with carcinoid. In the 21 
cases he reported there were 8 which also 
had peptic ulcers. 

The radiologic manifestations of carcinoid 
of the small intestine are not specific. The 
distention of the bowel seen with obstruction 
does not indicate the underlying cause. In 
some patients with infiltration of the muscu- 
laris there may be tubulation of the small 
intestine simulating regional enteritis. In the 
unobstructive phase a suggestion as to the 
presence of carcinoid may be warranted when 
loops of small intestine are relatively fixed 
in position and persist in a coiled pattern. 
Transient small intestinal obstruction with 
dilatation of the proximal ileum and jeyunum 
also may point towards a partial obstruction. 
The presence of systemic changes of flushing, 
cutaneous disorders and right heart disease 
may likewise point towards the necessity of 
ruling out carcinoid. 

Fibromas of the small intestine are infre- 
quent tumors, which are usually undiagnosed 
unless bleeding or intussusception occur. 
These tumors occur within the wall of the 
bowel, and project into the lumen as rela- 
tively circumscribed smooth-walled struc- 
tures. They may become polypoid, and as 
such have a greater tendency to produce in- 
tussusception. In one of our patients a 
barium enema was done because of abdom- 
inal pain with melena. The terminal ileal 
loops filled, and a circumscribed lesion was 
identified in the midileum. This was identi- 
fied at operation as an ileal fibroma. 
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TUMORS OF THE APPENDIX 


Most appendiceal tumors are carcinoids. 
In contrast to those elsewhere in the intes- 
tinal tract, these are less often malignant, 
and frequently are identified incidentally at 
necropsy. Occasionally they produce symp- 
toms suggestive of acute appendicitis. The 
true nature of the lesion is then identified on 
histologic examination of the removed ap- 
pendix. 

Parkhurst and Cassidy mentioned that 
carcinoids constitute about 90 per cent of 
appendiceal tumors. About 8 per cent of the 
remainder are mucoceles, resulting from ob- 
struction at the base of the appendix. Usually 
these are quite small, but they doreach suffici- 
ent size to be easily felt through the abdomen. 
The mucoid content may be the starting 
point for pseudomyxoma peritonei, which 
occurs when the cyst ruptures, spreading its 
contents in the peritoneal cavity. Large 
masses of mucinoid cystic lesions then appear 
which continue to grow. The diagnosis of a 
mucocele sometimes is suggested on x-ray 
examination by a mass impinging against the 
base of the cecum. Intussusception is an 
infrequent complication of mucoceles. 

Carcinomas of the appendix are relatively 
uncommon, their incidence being about 3 per 
cent. Niceberg, Feldman and Mandelberg 
observed that appendiceal adenocarcinoma 
has never been diagnosed preoperatively, the 
symptoms being those of acute appendicitis. 
They collected 49 cases, of which 31 were 
males. The ages varied from 26 to 79 years, 
with a peak incidence in the fifth to seventh 
decades. These carcinomas behave like ordi- 
nary colonic carcinomas, spreading to the 
lymphatics or metastasizing hematogenously. 
Production of symptoms 1s indicative of ap- 
pendiceal obstruction by tumor infiltration, 
or perforation with abdominal spread. 

Occasionally an appendiceal carcinoma be- 
comes mucoid-producing. We saw such a 
case in a 27-year-old male with extensive 
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LARGE INTESTINAL TUMORS 


Most malignant tumors of the colon are 
adenocarcinomas, and occasionally scirrhous 
and mucoid carcinomas are encountered. 
There is a tendency for these tumors to 
originate in epithelial polyps, but the radiolo- 
gist cannot distinguish a benign from a malig- 
nant polyp with any degree of certainty. The 
identification of a colonic malignancy as 
early as possible is vastly important because 
some are curable. The identification of a 
single polyp suggests rather than excludes the 
possibility of multiple lesions. There is a 
very poor arithmetic correlation between the 
number of polyps seen radiologically with 
those found at necropsy. Accuracy at the 
operating table falls midway between these 
extremes. 

Carcinomas of the colon, among the most 
frequent tumors seen in adults, have a pre- 
dilection for the sigmoid and rectum. Fully 
three-quarters of them occur in this region. 
Next in frequence of location are the ascend- 
ing colon, the transverse colon, the splenic 
flexure, the cecum and the descending colon. 
These are mainly tumors of middle life. How- 


ever, colonic neoplasms are seen in relatively 
young people, including children. Williams 
reported that none of the 53 children he 
gathered from the literature lived more than 
4 years after the diagnosis had been made. 
He stressed the fact that symptoms were 
non-specific, with pain, nausea and vomiting 
being the common complaints. In children 
the usual dragtiosis was acute appendicitis, 
or sometimes tuberculous peritonitis. 

A relatively infrequent form of colonic 
carcinoma is the linitis plastica type, which 
simulates phlegmonous inflammation because 
of a coexistent subacute or chronic inflamma- 
tion, of a relatively long segment of bowel. 
In reporting 4 such cases, Laufman and 
Saphir commented that the underlying ma- 
lignant nature of the lesion had not been 
recognized clinically. 

Radiologically, neoplasms of the colon can 
be classified on the basis of their gross struc- 
ture as proliferative, with cauliflower-like 
projections into the bowel, as polypoid, or as 
annular lesions encircling the bowel partly 
or completely. Ulcerative neoplasms burrow 
into the mucosa and submucosa, producing a 
fibrotic inflammatory reaction. Invasion of 
the bowel wall is followed by extension of the 
tumor into regional lymph nodes by way of 
the lymphatics and further spread system- 
ically through the circulation. The size of a 
tumor bears no constant relationship to its 
metastases, so that a tumor almost unidenti- 
hable grossly can produce large deposits in 
the regional lymph nodes, the liver, the 
mesentery and omentum, the peritoneal cav- 
ity and the retroperitoneal areas. Tumor 
implants against the serosa of adjacent stom- 
ach and bowel is not uncommon, and some- 
times simulates multiple tumors. Fistula 
formation to the gallbladder, the small intes- 
tine, the urinary bladder and the retroperi- 
toneal structures all have been observed. 
Infrequently tumors invade the sacrum and 
lumbar spine, with initial symptoms re- 
ferable to the cauda equina. 

Malignant change associated with ulcera- 
tive colitis is noteworthy. Cattell and Buehme 
reported that the average interval from the 
onset of colitis to the development of cancer 
was approximately 9 years. Such degenera- 
tion usually is highly malignant, and asso- 
ciated with early metastases. These new 
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growths are more frequent in younger people. 
Johnson and Orr noted that in 40 cases from 
the literature the average age at which car- 
cinoma was discovered was 40 years, while 
in patients without colitis the average age 
was 53 years. 

Radiologic examination of the colon usu- 
ally is initiated by suspicion of some disorder, 
often on the basis of an educated guess. A 
high index of curiosity often results in the 
identification of lesions which otherwise 
would have been overlooked. It is imperative 
that the bowel be thoroughly cleansed, but 
care should be taken not to overprepare the 
patient with harsh cathartics and overen- 
thusiastic enemas. This may result in atonic- 
ity of the bowel, a condition which also 1s 
observed when antispasmodics or anticholin- 
ergic drugs have been used for some time 
before the colon examination. Suffice it to 
say that while preparation of the patient may 
be standardized, the response of the indi- 
vidual is by no means uniform. This 1s 
especially true of young children and elderly 
patients. Nevertheless, the importance of a 
properly prepared bowel in the investigation 
of possible polyps or nonobstructive lesions 
cannot be overemphasized. We are among 
those who use from 2 to 3 teaspoonfuls of 
powdered tannic acid in our enema mixtures. 

The flow of barium is controlled by the 
fluoroscopist, whose responsibility it 1s to see 
that all parts of the bowel are carefully 
scrutinized. Appropriate spot films are made 
throughout the procedure, followed by addi- 
tional films after the colon is filled, after 
evacuation and after the instillation of air. 
We have no standardized set for colon exam- 
inations, utilizing whatever projections are 
necessary for bringing out a pathologic 
change. All films are scrutinized while the 
patient is in the department, it being the 
responsibility of the fluoroscopist to deter- 
mine when the study is complete. Even 
under the best of circumstances there are 
times when an examination 1s inadequate. 
There should be no hesitation in requesting 
a restudy. The consequences of overlooking 
a lesion which is potentially curable places 
a great responsibility upon the radiologist. 
It is far better to re-examine the patient than 
to trust to luck that a small defect is not of 
clinical importance. Indeed, we feel that the 


most difficult diagnosis to make is that of 
“negative colon examination.” 

Tumors of the Proximal Third of the Co- 
lon.— For present purposes this area is defined 
as the cecum, ascending colon and the he- 
patic flexure approximately up to its junction 
with the transverse colon. The clinical pic- 
ture with tumors of this area are deceptive. 
Not infrequently the only indication of such 
a cancer are vague symptoms of weakness, 
anemia, nausea and weight loss. With infec- 
tion and perforation pain, fever, chills and 
diarrhea all are encountered. While these 
lesions aften bleed, gross hemorrhage is un- 
common, occurring but 3 times in a series 
of 66 patients. 

Tumors higher in the ascending colon are 
even more difficult to identify clinically. 
Until these lesions are large enough to ob- 
struct the bowel, they may be entirely silent, 
or present a wide variety of nonspecific 
symptoms and occult bleeding. When ob- 
struction supervenes, its onset usually is 
insidious, with mild abdominal distress later 
followed by pain, cramps and vomiting. If 
only partial block is produced by a cecal 
neoplasm, the patient may have relatively 
little pain, but frequently complains of pro- 
gressive distention which may reach huge 
proportions. In several of our patients the 
small intestine was dilated up to 6 or 7 cm. 
in diameter, and at operation several liters 
of fluid stool were aspirated before the bowel 
collapsed. More often distention is less pro- 
nounced, and the intestinal pattern is quite 
varied. Occasionally the jejunum is dis- 
tended more than the ileum. At other times 
the possibility of obstruction is suggested by 
distended loops of small intestine in the right 
lower quadrant. This often is intermittent 
and variable, and when associated with dis- 
tention of the colon may be quite difficult 
to interpret. 

Obstructions in the ascending colon are 
followed by slow, progressive and ultimately 
extensive dilatation of the cecum. Lowman 
and Davis considered a cecum over 9 cm. in 
diameter as one in danger of perforation. 
When the cecum does perforate a tremendous 
pneumoperitoneum may appear, and the out- 
look of the patient is indeed bad. 

A review of 40 verified cases of cecal car- 
cinoma showed that no obstruction was pres- 
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ent in 21. Four had mild obstruction as 
reflected by moderate ileal distention. In 5, 
chronic recurrent ileocecocolic intussuscep- 
tion was present. In 10, advanced obstruc- 
tion was reflected by severe lesser bowel 
dilatation. Barium enema examination and 
examination from above did not portray the 
tumor equally well. The most difficult ones 
to identify were the non-obstructing, rela- 
tively flat infiltrating tumors. These were 
seen more often distal to the ileocecal valve, 
and caused little disturbance in the flow of 
intestinal contents. Larger tumors pro- 
truding intraluminally or encircling the bowel 
could be demonstrated radiologically with 
more certainty, and were associated with 
variable lesser bowel distention and symp- 
toms of intestinal obstruction. The hazards 
of relying on examination of the colon as part 
of an upper gastrointestinal examination was 
exemplified by 10 cases in which the latter 
examination had been reported as normal, 
while barium enema clearly delineated the 
tumor. This occurred in 7 cases of cecal 
tumor and 3 of the ascending colon, and was 
attributed to the free passage of relatively 
liquid bowel contents through a bowel which 
was still quite patent. However, when ex- 
amined by an opaque enema, a ball-valve- 
like action appears which obstructs the flow 
of contrast material, and often reveals an 
abnormal appearance of the wall of the bowel. 

Intussusception, often of a chronic recur- 
rent variety, was accompanied by the clas- 
sical picture of invagination of the bowel 
headed by the neoplasm, with concentric 
rings about the intussusepiens. In 3 of our 
cases this could be easily reduced by hydro- 
static pressure, and the polypoid nature of 
the underlying lesion was clear on post- 
evacuation and air contrast examinations. 

Perforation of the colon occurred in 9 pa- 
tients with cecal tumors. In these, a mass 
was present in 5, a diagnosis of pericecal 
abscess being made. Direct extension of the 
neoplasm to the ileum was infrequent. In 3 
the tumor involved the serosal coat of the 
terminal ileal coil immediately adjacent to 
the caput cecum. Pneumoperitoneum oc- 
curred in 2 cases, both with dramatic pictures 
of shock and large quantities of free gas in 
the abdomen. 

There were 4 cases in which the diagnosis 


was missed, but made on re-examination 
within 3 weeks thereafter. How many cases 
were missed, and identified by someone else 
unknown to us is something which we cannot 
know, but the possibility exists constantly 
when an examination is reported as normal. 

In 26 cases of carcinomas of the ascending 
colon and hepatic flexure the clinical picture 
was similar to that of cecal carcinoma. How- 
ever, the tendency to obstruction was some- 
what less. There were 15 cases with no 
obstructive symptoms, and in 5 only mild 
obstruction was present. However, 6 had 
advanced obstruction with pronounced dila- 
tation of the cecum and lesser bowel. Rup- 
ture of distended bowel proximal to the 
obstruction occurred in 3. In 2 of these we 
were able to identify fruits pit in the mark- 
edly dilated gas and fluid filled cecum. At 
operation chicken and fish bones were found 
as well. 

Tumors of the ascending colon and hepatic 
flexure perforate, forming fistula, as oc- 
curred in 5 of our cases. One presented 
retroperitoneally and established a draining 
sinus communicating with the perirenal area. 
Injection of this tract showed entrance of 
contrast medium into the hepatic flexure. 
In another the fistula lead to the inferior 
surface of the liver, while in the remaining 
3 cases the tracts led to the duodenum and 
gallbladder. 

An interesting change in patients with 
ascending colon tumors was the wide varia- 
tion in dilatation of the proximal colon and 
cecum present from time to time. At times 
a distended, tympanitic cecum was easily 
felt, while a few hours later this disappeared. 
Nothing more than moderate pain was asso- 
ciated with this transient distention. 

The association of polyps with carcinoma 
of the proximal third of the colon must be 
mentioned. In 6 cases benign adenomatous 
polyps were seen close to the tumor, strongly 
indicating that the cancer originated from a 
similar lesion. Intussusception was infre- 
quent in the ascending colon tumor group, 
occurring once in the present series. 

Carcinomas of the Transverse Colon. —In 
this section are included tumors involving 
the colon from the distal hepatic flexure to 
the distal portion of the splenic flexure. 
Forty consecutive verified cases were re- 
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Transverse colon tumors are identified ra- 
diologically by defects which vary from a 
complete obstruction to a small intraluminal 
protrusion or rigidity of the bowel wall. 
Tumors which encircle the lumen produce 
an appearance like that of a mushroom seen 
on end, the stalk corresponding to the lumen. 
When the contrast material passes through 
the narrowed area readily, a somewhat curvi- 
linear convex rigidity is visible at the prox- 
imal and distal ends of the tumor. Cauli- 
flower and fungating tumors on one wall 
appear as broad sessile polyps, which some- 
times achieve sufficient bulk to block the 
intestine. It has often been said that neo- 
plasms of the bowel are relatively short. 
Nevertheless, in this series tumors which 
were from 14 to 18 cm. long were seen 4 
times. Infrequently, spasm of Cannon’s 
sphincter in the proximal transverse colon 
may simulate an intrinsic lesion. If this 1s 
suspected, the examination should be re- 
peated. 

The same danger of missing lesions of the 
transverse colon on upper gastrointestinal 
examination appeared as with proximal bowel 
tumors. There were 5 cases in which gastro- 
intestinal examinations followed for 24 hours 
showed no indication of a transverse colon 
tumor, while bartum enema examinations 
disclosed definite lesions. There were 2 pa- 
tients in whom the diagnosis of transverse 
colon tumor was made at operation, under- 
taken because of a diagnosis of carcinoma of 
the stomach. Surgery disclosed tumors orig- 
inating in the transverse colon, fixed to the 
gastric serosa and extending through the 
mucularis to the mucosa. In another case a 
transverse colon tumor was found to be due 
to extension from an undiagnosed gastric 
carcinoma. 

The danger of prolonged decompression of 
a dilated small intestine due to obstruction 
of the transverse colon was exemplihed by 3 
patients. All had marked improvement after 
introduction of a decompressive tube. Two 
expired after what we believe was an unwise 
delay in surgery. In both, advanced ulcera- 
tions were found in the ascending colon and 
in the lesser bowel. The mistake in diagnosis 
had been overlooking a transverse colon le- 
sion by failing to do a barium enema exam- 
ination in patients diagnosed as having lesser 


bowel obstruction, without accurately deter- 
mining the cause. 

Carcinoma of the Distal Third of the Co- 
lon.—Included here are tumors of the de- 
scending, the sigmoid and the anorectal 
colon. These new growths are most frequent 
in the sigmoid, with the anorectal area next 
in order. Of 110 cases reviewed, 65 were in 
the sigmoid, 30 in the anorectal region, and 
15 in the descending bowel. The histologic 
types and growth patterns were much the 
same as elsewhere in the colon. Thirteen 
were over 10 cm. long. Concomitant poly- 
posis was observed in 15. 

The clinical picture in most cases was 
dominated by rectal bleeding. Changes in 
bowel habits, abdominal pain, intermittent 
fever, easy fatigability, anorexia, anemia 
and weight loss were prominent systemic 
manifestations. Pain on defecation and te- 
nesmus was seen rather often with low bowel 
tumors. Melena was infrequent. The pres- 
ence of a mass on physical examination was 
limited to those with bulky tumors. 

The occurrence of intestinal obstruction 
was particularly interesting. In the cases of 
sigmoid carcinoma reviewed, there were 10 
with acute intestinal obstruction as reflected 
by pronounced lesser bowel and colon disten- 
tion, with abdominal distress and vomiting. 
Five others had less severe obstructive symp- 
toms, with no specific pattern of gaseous 
distention. No obstruction could be diag- 
nosed in the remaining 50 patients. Obstruc- 
tion was seen in 3 patients with anorectal 
tumors, and in 10 of the 30 patients with 
descending colon tumors. It was not infre- 
quent for patients with partial or almost 
complete obstruction on barium enema study 
to be relatively asymptomatic. Intermit- 
tency of symptoms was noteworthy, this 
being caused by temporary obstruction pos- 
sibly by impaction of stool. In several 
patients sudden onset of obstruction followed 
operation for other abdominal disorders such 
as fibroids or ovarian cysts. 

Perforation was less common than in the 
ascending and transverse colon tumors. In 
the group of sigmoid neoplasms, there were 
8 which had perforated. In 1 case the tumor 
extended directly into the sacrum, resulting 
in a clinical picture of a cauda equina tumor. 
The colon neoplasm was not recognized until 
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should not be held responsible for overlook- 
ing a neoplasm in the distal colon. The origin 
for this is the fact that digital and procto- 
sigmoidoscopic examination reveal tumors 
here in the great majority of cases. Never- 
theless, the radiologist must make every effort 
to identify lesions wherever they exist. 

In the present series there were 6 patients 
with multiple tumors. Most were relatively 
close to one another, but one had an annular 
carcinoma of the sigmoid together with a 
large pyloric scirrhous carcinoma, and an- 
other had neoplasms both in the sigmoid and 
proximal transverse colon. There were 15 
cases in which lesions of the distal colon were 
overlooked on gastrointestinal examinations, 
and were readily identified by barium ene- 
mas. 

Infrequently intussusception of the sig- 
moid is secondary to polypoid lesions in the 
upper portion of the loop. The clinical pic- 
ture in 2 such cases was left lower quadrant 
pain with bright red bleeding. In one the 
intussusception was reduced by barium ene- 
ma, and in the other only a small trickle of 
barium passed the head of the lesion. Poly- 
poid tumors were found in both at operation. 


DIFFERENTIAL DIAGNOSIS 
OF COLONIC NEOPLASMS 


Tumors of the cecum and ascending colon 
may be confused with an inflammation which 
contracts and distorts the bowel, or with 
granulomas such as ileocecal tuberculosis or 
actinomycosis. Deformity of the terminal 
ileum sometimes helps identify a nonmalig- 
nant origin of cecal and ascending colon 
deformities. Patients with regional enteritis, 
particularly older ones, sometimes have cecal 
deformities due to extrinsic serosal involve- 
ment or fistulous tracts. Occasionally the 
cecum is involved by extension from an 
ileitis. Diffuse ileitis extending for some dis- 
tance away from the ascending colon is 
important in establishing this point. Oc- 
casionally, difficulty is encountered in dis- 
tinguishing regional enteritis from tubercu- 
lous or actinomycotic infections of this area. 

Inflammation from a perforated cecal di- 
verticulum sometimes distorts the bowel so 
that a neoplasm ts diagnosed. Appendiceal 
abscesses which are relatively encapsulated 


and deform the cecum likewise may simulate 
a carcinoma. Occasionally patients with 
amebiasis present an irregularity and nar- 
rowing of the cecum because of edema and 
spasm, and similar spastic points occur else- 
where in the bowel. As a rule amebiasis 
results in rather indefinite changes, and the 
diagnosis is best made by finding the causa- 
tive organism. 

Extrinsic pressure against the cecum sim- 
ulating an intrinsic mass 1s sometimes caused 
by metastatic implants in the serosa from 
adjacent tumors such as ovarian carcinomas. 
Retroperitoneal tumors can elevate or dis- 
place the cecum, as may dermoids or large 
hbroids. These usually are sufficiently char- 
acteristic to enable a diagnosis of extrinsic 
displacement of bowel to be made. Occa- 
sionally encapsulated intra-abdominal effu- 
sions and abscesses produce extrinsic defects 
simulating tumors. 

Protrusion of the ileocecal valve into the 
cecum may simulate an intraluminal mass. 
Vigorous preparatory catharsis is known to 
exaggerate defects produced by ileal prolapse. 
At times they cannot be distinguished from 
intracecal tumors. The filling defect varies 
with the site of implantation of the valve, 
the extent of mucosal prolapse and the size, 
shape and thickness of the valve lips. Ab- 
normal ileocecal valves also may project into 
the cecum, but here the characteristic beak- 
like appearance should help make the diag- 
nosis. 

A physiological phenomenon which occa- 
sionally causes difficulty in the diagnosis of 
hepatic flexure tumors is spasm of Cannon’s 
sphincter. This is not a true sphincter, but 
rather is a site of abnormal muscular con- 
tractions which appear because of the change 
in the nerve supply of the adjacent segments 
of hepatic flexure and transverse colon. In 
some patients a significant delay in passage 
of barium at this point occurs, at times so 
persistent that the examiner concludes an 
obstruction is present. Careful inspection of 
this area over a sufficiently long time, or after 
administering a quick-acting antispasmodic, 
usually discloses the transient nature of the 
change. Should there be any doubt, it 1s best 
to reexamine the patient. 

Inflammatory lesions around the wall of 
the bowel such as diverticulitis or regional 
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mucoid diarrhea. Later changes with fibrosis 
predominating may be associated with ir- 
regularities suggestive of neoplasm, including 
intestinal obstruction. Perforation of the 
intestine during either the acute or fibrotic 
changes is followed by acute symptoms. 

Differential diagnosis between ileus and 
obstructive lesions of the colon requires bari- 
um enema examination. It should be kept 
in mind that even with a nonobstructive 
ileus the large bowel may be so atonic that 
true mechanical obstruction is simulated by 
the hesitation in passage of barium at the 
splenic and hepatic flexures particularly. We 
saw 2 such cases recently. One was a 58-year- 
old man who had had a transverse colostomy 
done at another hospital. Subsequent x-ray 
examination showed no lesion distal to the 
colostomy. At necropsy 2 weeks later an 
unsuspected clear cell carcinoma of the kid- 
ney was found to have penetrated into the 
abdomen, giving rise to a diffuse carcinosis 
and ileus. The second patient, a 58-year-old 
man, had a clinical diagnosis of intestinal 
obstruction at the splenic flexure, and barium 
enema showed no passage beyond this region. 
However, a kidney stone was identified, and 
further investigation disclosed a left ureteral 
obstruction. The patient responded to proper 
urologic treatment, and the ileus cleared. A 
repeat barium enema examination | week 
later disclosed a normal colon. 

The problem of recurrent neoplasm at an 
anastomotic site following resection of a tu- 
mor often is a difficult one. Here the difh- 
culty is evaluating small deformities which 
may be due to the previous operation. How- 
ever, the presence of a rigid focus or a poly- 
poid defect should alert the examiner of a 
possible recurrence. Beal and Cornell, in 
reporting on 21 local recurrences, found these 
more often on the left side. They were of the 
opinion that implantations of exfoliated tu- 
mor cells and colonic papillomas both had 
significant roles in the development of re- 
currences. 
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COLONIC POLYPS 


Large bowel polyps are observed from in- 
fancy to old age. In children these are 
benign, and most often are single peduncu- 
lated growths, but also occur as multiple or 
sessile polyps. Usually they are without 
symptoms, and come to notice because of 
bleeding or protrusion through the anus. 
Anatomical studies in these children show 
redundancy of the mucosa. Constipation 
and faulty bowel habits with straining are 
considered etiologic agents in the production 
of mucosal polyps. No malignant changes 
in polyps have been encountered in infancy 
and childhood. Harris, in a review of 70 
children from 1 to 12 years old, noted that 
most polyps appeared between | and 6 years 
of age. There is a tendency for polyps to 
disappear spontaneously. In many cases 
autoamputation occurs, which possibly ex- 
plains the lower incidence after the age of 12. 
Andren and Frieberg commented on the 
spontaneous regression, suggesting that sur- 
gery often may be unnecessary..: 

Polyps of the colon in adults also occur as 


sessile or pedunculated growths. Occasionally 
the base of a polyp is relatively flat, and 
there may be a question as to whether or not 
a stalk is present. The head arises from the 
glandular epithelial layers, whereas the stalk 
is formed from the submucous fibrous tissue. 
As the head of a polyp progresses, it drags 
tissue behind it into the stalk. In the rectum 
an interesting variation occurs in the form 
of a villous tumor. These are flat lesions 
with thin, almost hair-like covering. The 
form of polyposis seen with pigmentation of 
the mucous membranes and skin, the Peutz- 
Jeghers syndrome, also occurs in the colon. 

There appears to be a familial predisposi- 
tion to the formation of polyps. These occur 
as single isolated lesions or in a diffuse, widely 
spread pattern. The correlation between the 
radiologic demonstration of polyps and their 
identification at operation and necropsy 1s 
neither constant nor favorable. Polyps are 
most frequently seen in the rectum and sig- 
moid, but appear anywhere in the colon, 
and when multiple, often are dissimilar in 
form, with sessile and pedunculated polyps 
intermingled. 

Polyposis of the diffuse familial variety 
occurs as an inheritable disease transmitted 
to both sexes as a Mendelian dominant char- 
acteristic. Symptoms as a rule do not appear 
until later in life. Mayo, DeWeerd and 
Jackman noted that in 76.7 per cent of their 
95 cases symptoms appeared between the 
ages of 20 and 39 years. 

The most important fact about polyps, 
whether symptomatic or not, is their poten- 
tial for malignant degeneration. As a rule, 
bleeding from polyps is not profuse, and pa- 
tients with single lesions often have nothing 
more than an occasional bloody bowel move- 
ment, or the blood may appear on straining 
without actual stool. With diffuse polyposis 
loose stools or bloody diarrhea may appear. 
Inasmuch as many occur in the rectum or 
sigmoid, careful proctosigmoidoscopic exam- 
ination Is essential. 

The radiologic investigation of the colon 
for polyps requires primarily a well-prepared 
bowel and an alert examiner. The flow of 
barium must be carefully observed fluoro- 
scopically, and appropriate spot films with 
and without compression and of varying 
density should be made. The precise technic 
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Neoplastic Diseases 
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MESENCHYMAL TUMORS 
OF THE COLON 


These are relatively infrequent, and can- 
not be distinguished from other new growths. 
Lymphoid tumors occur as benign polyps or 
malignant lymphomas. The principal site of 
colonic lymphoma is just above the rectal 
sphincter, but they occur elsewhere as single 
or multiple lesions, or as part of a generalized 
disease. Diagnosis is best established by 
biopsy. Helwig and Hansen noted that a 
lymphoid tumor of the colon other than in 
the rectum or anus was more likely to be 
malignant. A favorable response to x-ray 


therapy in one of our patients lasted for 2 
years. After that time a generalized involve- 
ment developed in the chest, peripheral 
lymph nodes, stomach and small intestine. 

Leiomyomas and leiomyosarcomas also ap- 
pear in the colon, particularly the rectum. 
Osmond and Mautz collected 20 cases from 
the literature, and added another in a 73- 
year-old woman in whom a spherical mass 
produced narrowing and displacement of the 
upper rectum. These tumors are rapidly 
growing, and originate in the subserous, mus- 
cular or submucosal layers, and grow either 
into the lumen of the bowel, externally into 
the pericolonic structures or project to either 
side of the bowel wall. They tend to be 
encapsulated, and ulceration, of the over- 
lying mucosa occurs with bleeding. Recur- 
rence after removal is frequent, with exten- 
sion into the pelvis and adjacent lymph 
nodes. These tumors produce abnormal 
bowel patterns, discomfort and _ bleeding. 
There may be difficulty in differentiating 
them from retrorectal tumors such as chor- 
domas, teratomas, neurofibromas or der- 
moids. Occasionally bone tumors such as 
Osteogenic sarcomas, fibrosarcomas or giant 
cell tumors originate in the retrorectal area 
and displace the colon. 

Another unusual colonic tumor is the 
lymphangioma. Arnett and Friedman re- 
ported the tenth such case, which appeared 
as a fluctuant intramural mass without mu- 
cosal change on a barium enema examina- 
tion. They noted that of the 9 lymphangi- 
omas in the gastrointestinal tract mentioned 
in the English literature, 6 arose in the jeju- 
num or ileum and 3 in the rectum. No 
specific roentgenologic characteristics are de- 
scribed. Puppell and Morris assumed lym- 
phatic obstruction causing increased pressure 
within the lymph nodes to be the causative 
mechanism. 

Lipomas of the colon are encountered more 
frequently. Stapleton found 130 cases in his 
review. These tumors usually are situated in 
the cecum and ascending colon, but occur 
elsewhere as well. The symptoms and signs 
incident to them depend on their size, the 
possibility of torsion, obstruction or intus- 
susception, the latter occurring fairly often. 
Ryrberg suggested that the relatively radi- 
olucent character of lipomas might some- 
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Carcinoma of the Biliary Tract 


times be helpful in diagnosis, and also noted 
that these masses are associated with symp- 
toms suggestive of malignancy such as weight 
loss, melena, anemia and lassitude. The 
diagnosis 1s best established at operation. 

Fibromas also occur within the wall of the 
bowel, and occasionally become fibrosar- 
comas. These tumors extend extrinsically, 
giving rise to large palpable masses. One 
such case was observed by us in a 53-year-old 
man who came in for renal roentgenographic 
examination because of a right ureteral cal- 
culus. A mass was seen in the right side of 
the abdomen, and on barium enema this was 
observed to displace the ascending colon 
laterally. At operation a fibroma originating 
in the medial wall of the ascending colon 
was removed. 

Melanomas occur occasionally, especially 
in the anorectal area. These usually are 
small and tend to be covered by normal 
mucosa. The diagnosis is best established at 
proctosigmoidoscopy. Only occasionally can 
they be identified radiologically as polypoid 
lesions. 

Carcinoids are sometimes found in the 
colon, particularly in the anorectal region. 
Mayo and McKee noted that 66 cases had 
been reported, and added 2 more. These 
tumors tended to invade the mucosa and 
muscularis, were accompanied by _ bloody 
stools, tenesmus and pain, and were malig- 
nant. Most were less than 1 cm. in diameter, 
and were usually diagnosed proctoscopically. 
Freund surveyed 303 cases, and he too noted 
that a rectal carcinoid could not be distin- 
guished grossly from any other benign or 
malignant submucosal nodule or adenoma. 
Carcinoids also have been identified else- 
where in the colon, including the cecum and 
sigmoid. 


Additional Reading 


ARNETT, N. L. and FRIEDMAN, P. S.:  Lymphangi- 
oma of the Colon, Radiology, 67, 882, 1956. 
BalLeEy, J. J., Barrick, C. W. and JENkKINson, E. L.: 
Hemangioma of Colon, J. A. M. A., 160, 658, 

1956. 

BRAASTAD, F. W., DocKerty, M. B. and Dixon, C. 
F.: Melano-Epithelioma of the Anus and Rec- 
tum, Surgery, 25, 82, 1949. 

FREUND, S. J.: Carcinoid Tumor of the Rectum, 
Am. J. Surg., 93, 67, 1957. 


143 


HELwicG, E. B. and HANSEN, J.: Lymphoid Polyps 
(Benign Lymphoma) and Malignant Lymphoma 
of the Rectum and Anus, Surg., Gynec. and Obst. 
92, 233, 1951. 

HOLLINGSWORTH, G.: Haemangiomatous Lesions 
of the Colon, Brit. J. Radiol., 24, 220, 1951. 
Lockwoop, I. H.: Lymphosarcoma of the Gastro- 
intestinal Tract, J. A. M. A., 150, 435, 1952. 
MacKenziE, D. A., MCDONALD, J. R. and WAUGH, 
J. M.: Leiomyoma and Leiomyosarcoma of the 

Colon, Ann. Surg., 139, 67, 1954. 

Mayo, H. W., Jk. and McKEE, E. C.: Carcinoid of 
the Rectum, Arch. Surg., 62, 506, 1951. 

McDonacp, R. A.: Carcinoids of the Gastrointes- 
tinal Tract, Am. J. Med., 2/, 867, 1956. 

Morton, J. H., Staspins, S. J. and Morton, J. J., 
Jk.: Smooth Muscle Tumors of the Alimentary 
Canal, Ann. Surg., /44, 487, 1956. 

Osmonp, J. D. and Mavutz, F. R.: Letomyosarcoma 
of the Rectum, Am. J. Roentgenol., 74, 867, 1955. 

Puree, I. D. and Morris, L. E., Jr.: Lymphan- 
gioma of the jeyunum. Arch. Path. 38, 410, 1944. 

RYRBERG, C. H.: Lipoma of the Colon, Acta Chir. 
Scandinav., 3, 46, 1956. 

STAPLETON, J. G.: Submucous Lipoma of the Colon, 
Canad. M. A. J., 6/, 159, 1949. 

STOLLER, R. and WEINSTEIN, J. J.:  Fibrosarcoma 
of the Rectum, Surgery, 39, 565, 1956. 


CARCINOMA OF THE BILIARY TRACT 


Adenocarcinoma is the most frequent neo- 
plasm of the gallbladder. This occurs as a 
scirrhous or medullary lesion, the former as 
a hard, thick contracted biliary sac which 
often simulates chronic cholecystitis. The 
latter is a more proliferative tumor, occa- 
sionally papillary in type, and rarely mucoid. 
Occasionally a combination of squamous and 
adenocarcinoma referred to as adenocan- 
thoma is seen. In about 10 per cent of cases, 
a squamous cell carcinoma of scirrhous form 
appears, believed due to metaplasia of chron- 
ically inflamed gallbladder mucosa. 

Gallbladder carcinomas are responsible for 
about 4 per cent of deaths from carcinoma. 
Another indication of its incidence 1s Its asso- 
ciation with from | to 8 per cent of all gall- 
bladder operations. The disease occurs 4 
times more often in women, usually in middle 
or late life. Previous inflammation of long 
duration, with or without gallstones, 1s con- 
sidered a precursor. A normal gallbladder 
with a carcinoma ts rare. The question as to 
whether gallstones do or do not predispose to 
malignant change is still under discussion. 

Cancer of the gallbladder arises insidiously, 
with early symptoms of vague abdominal 
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Carcinoma of the Ampulla of Vater 


der, Jones and Walker reported 28 cases in 
1000 patients, of which 16 were cholesterol 
polyps, 4 inflammatory polyps, 3 cholecyst- 
itis glandularis proliferans and 5 congenital 
malformations. 

Radiologically these lesions appear as fixed, 
small, relatively circumscribed filling defects 
in visualized gallbladders. They can be dis- 
tinguished from stones by their relative im- 
mobility, but one cannot pass on the 
histologic nature of the lesion without micro- 
scopic study. 

Fibromas of the gallbladder are uncom- 
mon. We saw one such lesion situated 
subserosally in a 55-year-old woman whose 
cholecystograms revealed a semicircular fil- 
ling defect in the periphery of the gallbladder. 
No symptoms were attributed to this, but 
the lesion was removed on the suspicion that 
it might be malignant. 

Neoplasms of the bile ducts have been 
observed in the cystic duct, the common 
hepatic duct and the common bile duct. Of 
the 63 cases reported by Kuwayti, 8 occurred 
in the cystic duct, 15 in the common hepatic 
duct, 11 at the junction of the cystic and 
common bile ducts, and 23 in the common 
bile duct. Six involved the left hepatic duct, 
while there were no cases in which the right 
hepatic duct was affected. The tumors which 
originate in the lesser biliary radicles cannot 
be accurately distinguished from primary 
liver cancer, and are not considered here. 

Tumors of the bile ducts occur more often 
in males at or beyond middle life, although 
occasional cases are reported in relatively 
young people. The clinical picture is pred- 
icated on biliary obstruction and consequent 
jaundice. This tumor has a tendency to 
spread locally. As a rule the course is rela- 
tively rapid, with terminal hepatic failure 
and coma. The incidence of gallstones in 
association with cancer of the bile ducts is 
about 40 to 50 per cent, but there is con- 
siderable doubt as to a relationship between 
these conditions. Mild ascites occurs in 
about 25 per cent, usually insufficient to be 
noted clinically or radiologically. 

The radiologic diagnosis cannot be made 
with confidence. The presence of a hydropic 
gallbladder in a jaundiced patient sometimes 
brings this diagnosis to mind. Operative 
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cholangiography is necessary, particularly if 
the lesion involves an intrahepatic duct. 


CARCINOMA OF THE AMPULLA 
OF VATER 


When ampullary carcinomas are small, 
they may be absolutely asymptomatic. How- 
ever, with growth of the tumor there 1s pro- 
gressive weakness, weight loss, epigastric dis- 
tress and sometimes back painradiating tothe 
right is noted. Asa rule, however, the patient 
first comes for care when jaundice develops. 
This may be intermittent, and is accom- 
panied frequently by chills and fever. With 
recurrent biliary obstruction and infection, 
the chills, fever, sweats and abdominal pain 
may be quite severe. In the intervals of re- 
lief from jaundice, these symptoms abate. 
Von Eigen reported a case of intermittent 
fever for 2 years due to an ampullary car- 
cinoma with recurrent biliary obstruction 
and secondary infection. This syndrome is 
not specific, and occurs with other lesions 
such as tumors of the pancreas or bile ducts, 
strictures of the bile ducts, cystic duct ob- 
structions and sometimes cholecystitis. 

The radiographic diagnosis of ampullary 
carcinoma can be more accurate than other 
biliary tract neoplasms. If there 1s inter- 
mittent jaundice, oral cholecystography dis- 
closes in some patients visualization of a 
dilated gallbladder. Intravenous cholangiog- 
raphy also is occasionally useful in identi- 
fying dilatation of the common duct and of 
the gallbladder. The association of such 
dilation with filling defects at the distal 
end of the common duct may not be dis- 
tinguishable from an impacted stone about 
which drainage is possible. Nevertheless, 
the decision for an early operation is facili- 
tated. 

Investigation of the upper gastrointestinal 
tract is helpful. The tumor sometimes 1s 
identified directly as a small filling defect in 
the descending duodenum. Should there be 
dilatation of the common duct, its impression 
against the inner aspect of the descending 
duodenum produces a relatively shallow, 
somewhat scalloped impression. With larger 
lesions spread of tumor around the duodenal 
mucosa may encircle the duodenum, with 
dilatation above the obstructive site. Some- 
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Neoplastic Diseases 





CANCER OF THE LIVER 


The most common malignant liver tumor 
is the hepatoma, or liver cell cancer. Malig- 
nant disease also arises from the smaller bile 
ducts, designated as cholangio-carcinoma, and 
rarely a sarcoma is seen. While these are 
rare in the United States, they are frequent 
elsewhere, particularly in the Orient. It is 
believed that preexisting inflammation pre- 
disposes toward their development, and as- 
sociation with cirrhosis is relatively frequent. 
Cohn and St. Raymond reported cirrhosis 
in about half the patients who had come to 
necropsy, but considered the overall inci- 
dence about 25 per cent. While liver cell 
carcinomas occur more frequently in middle- 
aged males, they also are encountered in 
infancy. Edmondson designated them as the 
commonest carcinoma of childhood, with 
males up to 2 years old affected most often. 
He commented on the fact that in regions 
where liver carcinoma occurs frequently 
there is an absence of reported cases of this 
tumor in childhood. 

The clinical and radiographic picture of 
primary carcinoma of the liver in infancy 
and childhood is dominated by a firm lobu- 
lated mass in the right upper abdomen. Oc- 
casionally these tumors contain osteoid, and 
spotty calcifications may be visible on scout 
films. Embryonal cell carcinomas of the liver 
are biologically comparable to Wilm’s tu- 
mors, and the prognosis for both is poor. 
Neuroblastomas are distinguished from pri- 
mary liver tumors by their tendency to dis- 
place the right kidney downward and later- 
ally, with calcifications in the adrenal area. 
Renal tumors displace the colon anteriorly 
and downward, while large liver tumors dis- 
place the bowel downward and to the left. 
It should be kept in mind that diffuse en- 
largement of the liver often is produced by 
other diseases such as von Gierke’s disease, 
leukemia, lymphoma and rarely amyloid dis- 
ease, and that visceral displacement occurs 
because of abdominal and retroperitoneal 
tumors also. 

The clinical identification of primary can- 
cer of the liver in adults is difficult. Cohn 
and St. Raymond indicated the scope of this 
problem by listing in their Table 8 the ex- 
tensive range of clinical conditions which 


simulate this disease. As a rule, the diag- 
nosis is one of exclusion, and probably 1s 
established best surgically. Jaundice is 
relatively common, occurring in about half 
the patients. Ascites also is fairly frequent. 
Concomitant cirrhosis of the liver may mask 
a malignant hepatoma, with gastroesopha- 
geal varices and ascites the outstanding 
features. The association of primary car- 
cinoma of the liver with hemochromatosis 
was mentioned by Warren and Drake. 

The radiologic diagnosis of liver cancer 
depends on the extent of the hepatomegaly 
and its effects on the adjacent viscera. The 
diaphragm may be elevated and its motion 
restricted. Infrequently a reactive pleural 
process appears in the right lower lung field. 
When damage to the liver parenchyma 1s not 
excessive, oral cholecystography sometimes 
reveals a normally functioning gallbladder. 
If the liver is enlarged displacement of the 
biliary sac is produced. Upper gastrointes- 
tinal tract examination discloses displace- 
ment of the stomach and duodenum, as well 
as depression of the transverse colon and 
hepatic flexure, reflecting the hepatomegaly. 

Infrequently a liver tumor extends through 
the diaphragm and involves the thoracic 
cavity. Adams reported 2 cases in which the 
symptoms were primarily of thoracic origin. 
Elevation of the left diaphragm and hydro- 
thorax was interpreted as a malignancy of 
the left lung in one. At bronchoscopy, 
atelectasis of the left lower lobe from ex- 
trinsic pressure on the bronchus was noted, 
with no visible tumor. Exploratory thoracot- 
omy disclosed a dense hard mass involving 
the diaphragm, the left lower lobe and lingula 
and the left lobe of the liver. This was found 
to be due to a hepatoma originating in the 
left lobe of the liver. 

The prognosis for liver tumors 1s poor even 
if extensive surgery is performed. Packard 
and Palmer noted that no cases survived over 
22 months even though removal was con- 
sidered adequate. 

Benign tumors of the liver occurring during 
infancy are referred to as hamartomas, 1s0- 
lated solitary nodular hyperplasia of the 
liver, focal cirrhosis and benign adenomas. 
Multiple nodular hyperplasia gives rise to 
large masses attributed to proliferative 
changes which follow acute necrosis of the 
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liver. Congenital cysts of the liver are seen 
in early infancy. The subject was reviewed 
extensively by Edmondson. 

A relatively common benign lesion 1s 
hemangioma of the liver. This occurs as a 
single large mass or as diffuse multiple 
cavernous hemangiomas. In infancy, heman- 
gioendotheliomas are relatively more fre- 
quent than cavernous hemangiomas. These 
sometimes become progressively larger and 
rupture, causing intraperitoneal hemorrhage. 
Extrahepatic hemorrhagic nodules occur in 
about a third of these cases. These are con- 
sidered independent growths rather than 
metastases. Large solitary hemangioendo- 
theliomas may be resectable, and x-ray 
therapy also can be effective. One of our 
cases was followed for over 15 years after 
x-ray therapy, the end result being extensive 
calcification of the tumor. Calcification may 
be due to lime salt deposit in areas of necrosis 
within the tumor. 
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CANCER OF THE PANCREAS 


Pancreatic neoplasms are predominantly 
of the duct cell carcinoma variety, although 


squamous cell, colloid and papillary cysta- 
denocarcinomas also occur. This disease 
affects males and females equally, and is 
more common in the middle years. In about 
70 per cent of cases the head of the pancreas 
is affected, and in the remainder the tail and 
body are primarily involved. A clearly- 
defined demarcation is infrequent, and tumor 
extends from one area into another quite 
often. 

The clinical picture of pancreatic carci- 
noma is variable, particularly in its early 
stages before compressive effects occur. The 
patients complain of intermittent mid- 
abdominal pain radiating through the back. 
The usual symptoms of a chronic debilitating 
disease is slow in onset, and months may 
elapse before definite symptoms appear. A 
sudden onset of diabetes sometimes presages 
pancreatic carcinoma. Weight loss and ema- 
clation appear, and vague gastrointestinal 
disturbances and occasionally diarrhea have 
all been observed. Thrombophlebitis may 
occur as a precursor, more often with body 
and tail tumors. As the tumor enlarges, it 
impresses the inner aspect of the duodenum 
and the common bile duct, and also extends 
toward the stomach, the transverse colon, 
and the retroperitoneal lymph nodes. Gastro- 
intestinal symptoms increase in severity, 
simulating duodenal ulcer or gallbladder dis- 
ease. Indeed, the neoplasm may ulcerate 
through the stomach or duodenum and pro- 
duce hematemesis as well as the pain of 
peptic ulcer. With extension to lymph 
nodes near the cardio-esophageal junction 
dysphagia sometimes is noted. 

A most interesting form of pancreatic 
neoplasm has been brought into prominence 
by the work of Zollinger and Ellison. This 
is the so-called ulcerogenic tumor of the 
pancreas, associated with fulminating peptic 
ulceration of the stomach, duodenum and 
yeyunum. Marked gastric hypersecretion and 
hyperacidity are accompanied by recurrent 
ulceration after treatment. The clinical 
entity consists of hypersecretion, hyper- 
acidity and atypical peptic ulceration as- 
sociated with non-insulin producing islet cell 
tumors. In a review by Ellison, 24 instances 
of ulcerogenic tumors of the pancreatic islets 
were summarized. Fourteen were single and 
10 were multiple. Tumors were found 
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Neoplastic Diseases 





Rarely the spleen may contain a local tume- 
faction as part of the picture of Gaucher’s 
disease. In one of our cases, a 58-year-old 
man, the radiologic appearance suggested a 
splenic cyst. On inspecting the removed 
spleen, the pathologist believed that we had 
an unusual hemangioma. The histologic 
examination, however, disclosed a classical 
picture of Gaucher’s disease throughout the 
spleen, in addition to a mass of circumscribed 
involvement which grossly simulated a 
hemangioma. Cysts of the spleen are rela- 
tively uncommon, and often are of congenital 
origin. Echinococcus cysts also occur, usu- 
ally as multiple structures. 

Occasionally a primary sarcoma originates 
in the capsule of the spleen. The outstand- 
ing characteristic of this condition, as noted 
in 6 cases seen by us, was a diffuse adhesive 
process to adjacent structures. Spindle cell 
sarcomas are rare, occurring as either small 
or bulky tumors. Endothelial sarcomas oc- 
cur as multiple nodules in a greatly enlarged 
organ. 

Extension of tumors such as gastric or 
colon carcinomas into the spleen are ac- 
companied by considerable splenomegaly. 
Rarely a retroperitoneal tumor invades the 
spleen, or displaces it downward by con- 
tiguity. 

Other diseases in which splenomegaly is 
prominent include infectious mononucleosis, 
cirrhosis of the liver, and rarely splenic 
abscess. 

The radiologic diagnosis of splenic tumor 
is predicated on the identification of diffuse 
enlargement, or localized cyst-like altera- 
tions in contour. The adjacent viscera may 
be displaced, the stomach to the right and 
anteriorly, and the splenic flexure downward 
and anteriorly. The left kidney may be dis- 
placed downward if that portion of the spleen 
between the diaphragm and stomach 1s en- 
larged. However, if the splenic enlargement 
is such that its anterior aspect mainly is 
affected, the kidney may remain in its nor- 
mal position. In a review of 60 of our cases 
of pronounced splenic enlargement, down- 
ward displacement of the left kidney was 
found in only 35. 

As a rule splenomegaly does not interfere 
with the motion of the left diaphragm ex- 
cept when it 1s so bulky that the mechanical 


effect prevents excursion. Even with pro- 
nounced splenic enlargement the diaphragm 
is not elevated, and pleuropulmonary ir- 
ritation is uncommon. Rarely a gastric 
neoplasm invades the spleen, producing a 
fistulous tract. We saw one such instance in 
a 46-year-old-man in whom the diagnosis 
was confirmed at operation. 

Accessory spleens should be considered as 
a congenital variation. Once in a while, how- 
ever, the spleen is displaced on a long pedicle, 
thereby simulating an upper abdominal mass. 
Rarely, the spleen is displaced into the lower 
abdomen, and appears as a pelvic tumor. In 
one of our patients, a 45-year-old woman, 
the preoperative diagnosis of an ovarian 
tumor was changed to ectopic spleen. The 
spleen was found on a long pedicle in the 
right lower quadrant. It weighed 700 grams, 
and no cause for its enlargement could be 


identified. 
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TUMORS OF THE PERITONEUM 


Primary tumors of the peritoneum are 
uncommon. Occasionally a sarcoma of the 
omentum is found, but this diagnosis is usu- 
ally made at operation. This lesion escapes 
notice until it either becomes large enough 
to be detected on physical examination, 
or the patient develops diffuse abdomi- 
nal complaints and ascites. Radiologically, 
they are sometimes identified as relatively 
well-circumscribed masses, but more often 
they are obscured by intra-abdominal fluid. 
Sometimes pressure effects on adjacent 
bowel indicates the presence of a mass. These 
tumors extend locally to the serosa of the 
small intestine, producing partial intestinal 
obstruction with recurrent abdominal dis- 
tress and pain. In 1 case seen by us, a 45- 
year-old woman, the clinical diagnosis was 
twisted ovarian cyst. At operation a fibro- 
sarcoma originating near the jejuno-ileal 
area was found which measured about 50 
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in 18. The condition was slight in 10, moder- 
ate in 5, and marked in 3. 


GASTRIC ABSCESSES 


Localized abscess in the gastric wall usu- 
ally are due to septic emboli, and cannot be 
diagnosed radiologically. They also form by 
direct extension from inflamed areas in the 
liver, spleen or pancreas. Gastric ulcers or 
carcinomas containing localized purulent col- 
lections are uncommon. In these the under- 
lying process results in characteristic radio- 
logic changes, and the abscess usually is 
unidentified unless air or fluid enter in sufh- 
cient quantity to arouse suspicion. 

Diffuse phlegmonous infiltrations of the 
stomach wall are uncommon. This condi- 
tion affects males in middle life most often. 
The infections usually are streptococcal, but 
pneumococci, staphylococci, colon bacilli 
and Welch bacilli all have been found. 
Severe physical exertion, alcholism and gas- 
tric hypoacidity are considered predisposing. 
Other causes mentioned are gastritis, gastric 
ulcer and carcinoma, recent gastric surgery, 
acute exanthematous infections and furun- 
culosis. Phlegmonous gastritis caused by 
gas-forming organisms has been reported 
following attempted suicide with hydro- 
chloric acid, and by penetration by con- 
taminated foreign bodies such as fish bones. 
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Pathology of 


PHLEGMONOUS GASTRITIS 


Pyogenic infection of the stomach wall 
usually begins in the submucosa and extends 
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into the serosa, leaving the mucosa intact. 
If localized, the inflammation is confined to 
the submucosa, but if diffuse the stomach 
wall becomes thickened and the inflamma- 
tion extends to and occasionally perforates 
the serosa. Inflammatory masses and gas 
vesicles accumulate between the muscularis 
mucosa and the submucosa. Scout abdomi- 
nal films then disclose emphysematous gas- 
tritis with innumerable gas bubbles  sil- 
houetting the stomach. These bubbles 
gather along the gastric curvatures, particu- 
larly the fundus, and may extend up to the 
esophagus. They remain visible for some 
time, variously reported as from several 
days to a month. The condition rarely 1s 
diagnosed clinically, often being confused 
with peritonitis, acute pancreatitis, chol- 
ecystitis and nephrolithiasis. In its acute 
form the disease is sudden in onset, with 
severe pain, bloody vomiting, and a fulminat- 
ing course leading to early peripheral col- 
lapse. The prognosis is poor, but recoveries 
have been reported after surgery or ade- 
quate medical treatment. 

Phlegmonous gastritis also occurs in a 
chronic form, mimicking ulcer or carcinoma. 
The chronic stage ends in sclerotic scarring 
which cannot be distinguished from other 
cicatricial conditions. 

In differential diagnosis of acute or chronic 
phlegmon of the stomach, the conditions to 
be considered are hyperplastic gastritis, 
ulcer, scirrhous carcinoma, lymphoma or 
granuloma. The presence of air bubbles in 
the stomach wall sometimes is observed 
with pneumatosis intestinalis also. The 
radiologic identification of the stomach en- 
cased in small bubbles of gas is of tremendous 
help in making the diagnosis. 
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PEPTIC ULCERS 


Peptic ulcers are infrequent in infancy 
Duodenal ulcers are less frequent than gas- 
tric ulcers up to the age of two years, and 
thereafter duodenal ulcers are more common. 
Peptic ulcers in infancy often are associated 
with brain damage and prematurity. Other 
conditions which predispose to this condi- 
tion are bacterial infections with bacter- 
emia, circulatory disturbances with mucosal 
anoxia and devitalization, and physical 
trauma and burns. Symptoms may be mini- 
mal and the diagnosis often is made at post- 
mortem examination. Superficial ulcers 
predominate, and these are quite difficult to 
recognize radiologically. Vomiting in the new- 
born period with hemorrhage should alert 
the examiner to this possibility. 

As a rule, the diagnosis of a perforated 
duodenal ulcer is first thought of when 
a spontaneous pneumoperitoneum occurs. 
In the absence of this, gastric ulcers are 
occasionally identified at the pyloric ring, the 
lesser curavature or the anterior wall 
of the stomach. As a rule no induration or 
cellular reaction is noted, although the more 
chronic ulcers have some peritoneal reaction 
about them. From the ages of 1 year to 
about 10, gastric ulcer is less frequent, and 
to a considerable extent is like that seen in 
adults both from the clinical and radiological 
viewpoint: In-a recent review, Block found 
only 39 cases of true gastric ulcer in 
childhood, postulating that in acceptable 
cases symptoms must exist for about a month 
without concomitant predisposing conditions 
such as burns or infections. The importance 
of psychosomatic influences was commented 
upon by Goldsberry. 

Gastric ulcers are frequent in adults. 
Their pathogenesis is one of a complex as- 
sociation of the proteolytic action of hydro- 
chloric acid and hormonal influences. Ulcers 
range in extent from shallow mucosal ex- 
cavations to complete erosion of the gastric 
wall, with perforation an ultimate outcome. 

Acute gastric ulcers occur as complications 
of acute infections and central nervous sys- 


Ase rent S Wenrttepe: hae: 
whether the mechanisny is the sane as. for - 
os pepriceuleers, Cheanic. popue uleers weciir 

Host Frequently. along: pling: omidpartion of the. 


| ~-tadiologically. 
— -syniprams of long, duration w th-rare remis-- 
song wight: indicate this” condita 


TEE 





<< 






an a “at yee: “briewa | 


: essex curvature, “hur wre seen: elsewhere. ax. 


| wel’ Those alimg the untérier and posterior - 
OT awablsy avd high on the lesser-curvarire aire’ 


rather uACOMMenS hobcare® quite: impurant 


oe “Be Fces. firs Aste: hemorthage MEE: 
“beers were. considered Seales Due Ree 


AG nese: all greater cursarure: 





) ae 42 nite: Seas ay i‘ 


por tedly | ts The Saitse oF TO per cent of suctr 
eases With: ‘pe -Hiorat wis OF 
. ated. “ais 
rendant: shock appears. > Lacalized: periar, ae 
ons sealed off by: amentam, ‘oy perironcam. 
‘prevents enrrance-of gascric canteats Hite the. 
abdominal caviey Phese: BCS asuatly ‘are: 
sifuated we the: lesser curvature and. posteriar. 
wall, and by direct extension Rach: the. pane 





creas, the: divers: gallbladder, colds. Or sulle | 


diaphragmatic regions. “Fistula frote: past atnae 
silcers ay ae sob okies Tee corded, seid 








aie “Oceir as: tee a a ee 
abour i tO: Lb Sem. a Siamneter. The Basttic.- 
walladj jacent to the crater is. Gndutancd. sad 
deformities ; Appear: eeath: thi decelapmenr. cok: 
serosal: adhesianis.~ 














= are. difheule: tee! abiagnose, either, clinically: or 
ie: has” been, sugpested. rhe: 


at he” 


~-eo-existence af j gastric ‘and duadenal alipes is - 
hot tncommot, usodly serch the duodenal 
uleer sppearng free. Fic BrOup ‘ah 136 cases’. 
reported by Jolmsany 64 percent had peloric 
“stenosis and essen: ferention, said this awaes 
regarded vay favorisg the devclapment af 


gastric ulcers. These were found to be racher > 


~~ large and to bleed easily, and were more resist— 
Sane to ‘freatnsent than: gastric: uloers: tinag=). 
= _ sociated wat duodenal sileer's. 


An is. sidicaln 


‘ ‘ Tedd Nate 
' 4 Le 
ey hh es “ 
LN Raivit 





Ss hemuerhage. pertora tier Or ands see y 
Massive: henterrhage: Fron Baseric: aloes: TO 


anteriody: situs 
tS pHeumoperione my vert: ate. at e 





Bane) e iienanes 
ire Te MOP RARAnCE trinie: an Ae series 4s ie dave 2 Jape 
* Svan af an leer ANNE: he: correlated. seith BIR Se 
_ malignant chy ane, Giant ulects: ager Ss ccs eee een eee 
Her frequendly: with pe 
pathologic: evidence of malignant degeneta- AS 
ert. ‘Hawevet, even fron purely anatomic 
Vie POreT aE: dy often irapoaahle. th arrive: ar oer 
odeGarte: aiavoues sory ‘his: relent: SNS ES 


-Maltiple aleers are re- g 
aminarion, Rete 


3 parted j th fran $ Site 40 percent nf ruses. These : 


“Mant infiltration, 


% =tortiack wall Bree 
sometime ‘converge towards. the’ leer, ero 





“flat! ‘jatlaatmater Tbeiie ins 


Bias tN se Ses 
the nidpartion of the. lesser Curvature: iouowal ANY: Berra ss SE SON 
45-year-old woman seth: vague: apper abdonitoal 


“110, osiiAl 


pata. 


RGAE Yar ‘sy 







pear weds 














a digmerer are seen rather 


he. eastene ‘gaceric” ‘lbers 4 Jaye. eae seen: 


‘ were assdciatiad, with only x small’ area oF 
o ngidity: along the midportion: ‘of the: desser. Fes 
CUry VatEre. Eee 

fearon sogeested the. possibilicy: af rialige <2 3 
‘and. rhe infamimarary, WH = ES 
bupe ccf lrhvese:. desions. ‘was. established yinly =<  . 
oN debnite: eraters: Were ESE 

adentified in these parents.” ESAT ee 
kan more ROMANO, is: the sooty vurbined BSS ESE 


‘ 





To a few b 





‘abrer | ‘opexation. ‘i 


42 awry 


a Ra ad aeean: aieoeal Falds ? 


mare: ofeen miainrayty heir. normal positinns, 7 





The, lesion’ persister! onitwo: ‘atlcties a month Sepa? 

+ apa rts * AE GPOrAtion cc localized. aren wt inflaromation eet | 

eit aii ulrer was Found: , Patient. has remained aU ae DAY 
Nel ay over the DE 4) eS uR aii Fam Se eeae tes SES 


paadly = s gaanic, bios GS 
“Toems, be esilense st hand ee re 


af these. patients. Bich a 





= AS. Sie ‘ibn reunalan marked gaetrie qetenvion. 
aluodenal, patholagic change was present: tg arent, for thee: gastric retention: 


However, in anterior aude “peRTERIGN: welt 


At “operation: a "eet nicer Was found. 


ulcers anid yr reaver curvakure: alcers: there 
1s nore of a) rendéney for such. convergence, : 


Perisraltic: activiry in the alcer vicinity, often. 


is rminished, bur this ts dithcult to evaluate. 


and as a rule is. aingehable. ° The: filling. ofan 
ulcer niche. alse. is wariabile, gh sare defect — 
at times being smalter or largee depending ou i 
the: extent of Alling aad the. angle of projec 
Oecasionally: spasm oF the wallop” 
prsite ithe’ ulcer produces an: anCiSi EA. Be 


ron, 


at “the SARE: lieved: Or: above fey : 
Differentiating - heni iene fron shabene ‘ait 


gastric ulcers: Wee “perplesing preblein. Ware 
ys SIBTS have. beet. enumerated, sane une 


indy rélishle: Projection: atthe! niche. he- 
“yand thes stomach wall i¢ belie wed: fF indivate 


indicave 4 mahencne. process: 


- 


nttcosal fislds: towards. SAE! crater: 2. cone” 


sidered a: sign Nt a benign fesiany. white, ite. 
fegularity: ‘ak the niche add adjacent: rugs: 
| A Valse sense 
“eb SeCHTILY: ky be obramed hy. shia healing 5: 


Sipgests 4 4 malignant change. 


7 ae a | gastric, ulcer, TASHURN a8 malignant as. 





Inflammatory Disorders.) 


“well as 1 beige ulcers’ present. raidiclopte’ ‘evi wat 
dence: ae: healing under vdequate.. medic at nage 
treatment. fora ‘shart Cime Be Jeast. Grimes psn Me 
cand Bell suggested thar. proliferation : oe de 
lignan riesure’ MAY ‘obhiterare: acrater, ‘there- mee 

hy simulasing healing. The question as. te. 


Whether hetign aleers. ‘aindergy: ‘nabenant 
chine still has pot been serifed. Marshall” 


“sriggedced | that while rhe saverall. frequency of: 

>this chia Apey Ty her reere. than about 6 per cents 

“the more practical problenv wasnt to treat 

at spaligaunt: ulcer as a benign: fesron,. WRI co: 
4}L consecutive cases operared, GOH PRE eS 
gastric ‘ulcer, GF or FLX pen Cee Were: nialige ee 
fragt, while of. 446 benien leery | aE Were BONG oi Ne 
“sidered ialignane preoperativel’ Lo dts COSER OY 
3 «sof beniay uleer. carcinoma could ster be exe 
® benign: Tesisin,. while farce: ae dese aiay 
“Radianon: we 


cluded. Tn eantrast: ter this; only: lef the 65.225. 
ases of praven malignant uleer hada positive: i 


“preoperative dhagnosis, and. in 37): carcifioma 

“owas considered as possible. An interesting ab- 

SO servarion was made by aibettair and fits SO See 

workets fa a review ‘of 326 anes it ae meee 
hey ek 


noted thar the. veRe BUrM ae were fe hike ee 


garciapina. 4 er less: in. aligmerer. 





Ne: “pvlon genes 


| ae -syoupronis.. Radialngic Reaminiadions \ 
CU aawieare available) ae 22 
| Tesient waa seen whil int 





en : ee ere: present. Act 
S 23 fostk ot earciiana. owas made yo. about: GRE. 


POUT AGRDE Sc Ri eS ey NI 8 oe TR 





EG 124 ae ania § kasinie nee ou te ‘greatir corvature’ AEs ce es. ie aa aD isc 
- aperae. Aapcime Be aoe petal Be. i cused Feist OF Radhoiogy. 9 ya 





hohe? ee 
1 RS 
. ’ , ‘ ‘ re 0 
' ' et Sty ese i. 
bale , iN . 44) / { 
ey ‘ 4 is ¥ ‘ be ahr) 
ig ee Wi) Ne sy! \ 


oy D pavieine “with caliee ean ‘ rhe pe 
ee Ae that) these: lesions: fended. to be: Fa 
redenane, wand had. a lower: tpviderice’ OF 
~ mefustases, with: a higher incidence of sbper~) | 







easéae da, ne ‘gastric | 
the: remaining: erie 
) rdsboeie diag ° x 








i 


- third of the: “Cases, Was. sugeesced fe another 
third, and Wn the remainder the, TOeNT EEN: ‘ 
5 Bem “did! por Suggest nenplasur, With Jes - . 
“sions less than 1 cov in diameter’ ithe: correct 
ee was trade in 114 per cenriatcases: 
With lesions d me tenis diameter che: Ble i 
 caracy: of diagnosis: Was up to 46 per cep. 
Sy nnerton and Troclove: surveyed 30 


Piss 122: “a Castti: “liek ou! ee curvature ‘nt a. heen 
bases nh simple: Basttic, ulcer and carcinoma. Gseyearald aan. yi sien incisura is seen: an. the: nn ve St tila 
“fn 26 there » was evidence PHBE, the penn asea reer erent tire: TRUS WEG CARE mss AN Raat 





174 


Inflammatory Disorders 





originated in the ulcer, 18 occurring in the 
prepyloric area and 8 in the body of the 
stomach. 

In an analysis of 200 cases of massive up- 
per gastrointestinal hemorrhage, Zimmer- 
man noted that 22 had gastric ulcers. 
Of these, 3 died of the hemorrhage. The 
mortality of hemorrhage from gastric ulcer 
appears to be higher than from duodenal 
ulcer. 

Gastrocolic fistula from benign gastric 
ulcer is uncommon. Gray stated that up to 
1956 only 5 such cases had been reported. 
These tracts are identified better on barium 
enema examination, much the same as when 
a similar condition follows subtotal gastrec- 
tomy and gastroenterostomy. Spontaneous 
perforation of a greater curvature ulcer into 
the transverse colon was reported by Bosien 
and Tyson. Two cases of gastroduodenal 
fistula were reported by Bissylas, one second- 
ary to an ulcerating gastric carcinoma and 
the second to a lesser curvature ulcer. In 
both patients the symptoms of abdominal 
distress were relieved somewhat after the 
fistula was established. 

Gastric retention for more than 6 hours 
sometimes occurs in patients with gastric 
ulcer who have no organic change at the 
pyloroduodenal region to account for ob- 
struction. It is believed that pylorospasm is 
the underlying factor. Nevertheless, great 
care should be exercised before assuming that 
no intrinsic disease is present. We have fol- 
lowed 6 cases in which no lesion to account 
for such gastric retention could be identified 
at Operation. 

Benign giant gastric ulcers present an 
atypical picture, with mild symptoms for 
years in some cases. These are seen more 
often in elderly patients. When associated 
with such symptoms as anorexia, pain and 
weight loss, a malignant lesion is somewhat 
more likely. One characteristic sometimes 
observed is persistent abdominal pain de- 
spite a rigid medical ulcer regimen. As a rule, 
these lesions appear on the lesser curvature 
and extend to the posterior wall, involving 
the middle and upper portions of the stom- 
ach. When they perforate into the adjacent 
retroperitoneal area, a large, hard indurated 
mass involving the stomach, pancreas, and 
in some cases the liver and mesentery 1s 


present. Often the nature of such a mass 
cannot be determined without histologic ex- 
amination. Occasionally a large gastric 
ulcer is missed even with the most careful 
radiographic examination, and also escapes 
diagnosis by means of gastroscopy. The 
explanation for this is obscure, but it has 
been suggested that the ulcer sometimes 1s 
so large that it looks like a continuation of 
the stomach. 


ANTRAL ULCERS 


As with other peptic ulcers, antral ulcers 
start with mucosal edema and induration, 
followed by erosion, crater formation and 
scarring. The mucosal reaction to antral 
ulceration is quite intense, and antral gas- 
tritis of pronounced extent often accom- 
panies small antral ulcers. Marked irrita- 
bility and spasm of the antrum, together 
with thickening of the rugal folds are known 
to obscure antral ulcers, so that the lesion 
can only be identified if the rugal folds are 
separated and the crater is located. With 
periantral extension of inflammation, rigidity 
of the pylorus simulating neoplasm is pro- 
duced. Duodenal irritability accompanying 
antral ulcers is frequent, resulting in bizarre 
configurations of the bulb. Conversely, pa- 
tients with penetrating duodenal ulcers pres- 
ent with diffuse irritability of the antrum 
associated with periantral adhesions which 
may be so deforming as to overshadow the 
duodenal pathologic change and suggest 
that the primary disturbance is in the an- 
trum. 

Antral ulcers also occur as relatively dis- 
crete, small projections from the distal end 
of the lesser curvature of the stomach. This 
may be identified with difficulty in some 
cases because of overlapping of the antrum 
in certain oblique projections, and an ob- 
scuring effect is often produced by the proxi- 
mal jejunum. It is important to obtain spot 
compression roentgenograms of this area 
early in the examination, preferably before 
the jejunum fills with barium. Accurate 
diagnosis of these lesions in some cases re- 
quires confirmatory studies. 

Some antral ulcers extend to the pyloric 
ring and into the base of the duodenal bulb, 
so that considerable duodenal as well as 


eg te 


Amithal Ulcersiscs 0" SELON MERGES a 


a ni my Ba eb d. 





Fic. “124, Apichibn penetrating: antral ulcer: with © 


wrk 


Pra, 42%. ~~ Benign: penobasng: sialoay a ee Led phe. | antral gastritis and perlbylonic, aheaitne: in a eae ons a 


cheated ' Wem, 








fesse SERINE DEC: suits, as 4 if iE BSD i 





Figs 1S, os SPyinne ah rcetion ‘dug t0.¢ piace: ee aah Sioa Hise. retention: in. a Sie year: eaotd: 
man. The. ‘aleer: errelees 1s nal vaibte. At Fees. a toe prepylaric pines paperent:§ ke. Eb: PANSTEAS, am: 


i She antea felony 4g bralieed. The. Ty dilatation. SEhE: iacter i is bhcakoa th rare: ibipae. 
rion ut the. ba of origin’: of these: ideers is with ‘cicatrizanion. about. the antriiin, | ft 
somevhar eralemies °.  Orher - radidlogic. “significance. Baste, rerention. can, be. due tu: 


‘init changes: eer se pyloric: aleers. ate. Jength= 9 spasni aS. well Abe 18. SOMEEINIES ‘unwise, py oo 
‘ening, wit the, pyloric canal and. distarrian: and: 









make a. ‘definice. ‘diagnosis of cicatrization= 
“purely on the. basi¢ of wastolc retenvion, ae 


malfunet bod: “ako this: channel, : te ‘Vartable, dew | 
: eae several days lates afer rhe Mee, ak 


Brres, nt. SSEEMEGOR ARE jolts’, fron. 
: erenitton and. 






176 


Inflammatory Disorders 





A rather long history of vomiting food in- 
gested several hours before points towards 
an organic obstruction. 

Pyloric channel ulcers are relatively un- 
common, the incidence reported by Boylston 
being about 0.5 per cent. Most patients are 
males in their fifth or sixth decade, and the 
clinical picture 1s not specific. Nausea, vom- 
iting, upper abdominal pain and weight loss 
are frequent. Sometimes nocturnal periodic 
pain occurring before or after meals or with 
no relationship to food intake is prominent. It 
is believed that the pain associated with 
pyloric channel ulcers differs from the usual 
ulcer pain in being more colicky and con- 
stant. 

Of Boylston’s 26 cases, 1 was malignant. 
The average duration of symptoms was over 
6 years. Accurate radiologic localization of 
the ulcer was obtained in 12 cases, the diag- 
nosis being based on deformity of the base of 
the bulb, a poorly differentiated sphincter 
and pronounced antral spasm. 

The advent of gastric retention because of 
pyloroduodenal cicatrization is followed by 
progressive gastric dilatation. Huber and 
Huntington brought out the point that gas- 
tric ulcers occasionally appear in the de- 
vitalized wall of such stomachs. 

Traction diverticula of the stomach and 
duodenum are produced by fibrous bands 
attached to the serosa which exert an out- 
ward pull. This, like a benign ulcer, may 
appear as a pocket projecting beyond the 
gastric lumen. However, a tendency to be 
somewhat triangular in shape with a broad 
base and outward pointing apex is of diag- 
nostic help. As a rule, these do not corre- 
spond in position with congenital diverticula, 
and the difference in configuration between 
these lesions is readily apparent in most 
cases. 
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DUODENITIS 


Diffuse inflammation of the duodenum 
presents a difficult problem to the radiol- 
ogist and clinician. Symptoms which vaguely 
suggest a peptic ulcer are accompanied by 
an equally nondescript radiologic pattern. 
Duodenitis supposedly causes irritability, 
manifested by rapid passage of barium 
through the duodenum, retroperistalsis, and 
mucosal alterations varying from small 
stippled, irregularities to prominent thicken- 
ing of the mucosal folds. An acute form of 
duodenitis sometimes is present with non- 
specific gastroenteritis or other infectious 
diseases. Prevot reported a subacute variety 
of duodenitis and jejunitis following gastric 
surgery. The coexistence of duodenitis with 
duodenal ulcer has been observed frequently. 
It is interesting to reflect upon the frequency 
with which duodenal ulcer 1s seen, and the 
reluctance most observers have in making a 
definite diagnosis of duodenitis. 

The differential diagnosis between a nor- 
mal duodenum and duodenitis often is difh- 
cult. In the absence of a definite filling de- 
fect, distortion of the mucosal pattern some- 
times has to be evaluated carefully for the 
possibility of ulcer. Another condition to be 
considered is hypertrophy of Brunner’s 
glands. In this condition the nodulations in 
the duodenal mucosa are larger, and little 
irritability of the bulb is noted unless there 
are superimposed inflammatory changes. 
Diffuse lymphoid hyperplasia causes a some- 
what similar picture 
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complex than a simple hole in a normal duo- 
denum. Ulcers may be serpiginous or mul- 
tiple, and their presence affects the motor 
activity of the stomach and the duodenum. 
The effects of an ulcer on the serosa and on 
the tissues about the pyloroduodenal area 
also are complex. The radiologic picture, 
too, is not entirely constant. The same pa- 
tient minutes apart often shows ulcer con- 
figurations which differ remarkably one from 
another, and still the sum total of the ex- 
amination 1s that the patient has a duodenal 
ulcer. 

Duodenal ulcers are frequently associated 
with gastric retention. In many this is due 
to spasm, while in others it is a result of 
mechanical obstruction due to cicatrization 
of the ulcer. The differentiation of one from 
another requires reexamination after ap- 
propriate medical treatment in many pa- 
tients. In patients who have advanced dila- 
tation of the stomach, the condition may be 
apparent on plain film roentgenograms by a 
density which occupies the left upper and 
mid-abdomen extending downwards and to 
the midline. If sufficient fluid accumulates a 
mass lesion is simulated. Examination in 
the erect position reveals a fluid level. If 
this does not form the examination may well 
be continued after some water-soluble con- 
trast medium is swallowed. The passage of 
a nasogastric tube sometimes makes the 
diagnosis immediately apparent as_ well. 
Cicatrizing duodenal ulcers with gastric dila- 
tation may be is accompanied by shallow 
gastric ulcers along the distal part of the 
lesser curvature. These are difficult to 
identify radiologically, and usually are dis- 
closed either on inspection of the removed 
specimen or at postmortem. 

Duodenal ulcer is one of the common 
causes of gastrointestinal hemorrhage. It is 
not unduly hazardous to perform a radio- 
logic examination even when the patient 1s 
bleeding vigorously. We usually do this with 
the patient recumbent, inspecting the area 
fluoroscopically after the patient has swal- 
lowed about 2 ounces of barium mixture, and 
terminate the examination as soon as the 
diagnosis is established. In some cases 
fluoroscopy is not possible, and then films are 
exposed with the patient in the right anterior 
oblique prone position. If the stomach is 
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filled with clotted blood a rather bizarre ap- 
pearance results. Recently, especially when 
penetration is suspected, we have sub- 
stituted water-soluble nonabsorbable con- 
trast media for barium. 

Sudden perforation of a duodenal ulcer is 
the most frequent cause of spontaneous 
pneumoperitoneum, with severe pain and 
shock the outstanding symptoms. Erect 
roentgenograms disclose free air under one 
or both leaves of the diaphragm. Lateral 
decubitus views are useful if erect films can- 
not be obtained. Sometimes free air can be 
identified on recumbent roentgenograms by 
the presence of gas on either side of the 
bowel wall, between the kidney and spleen, 
the liver and right kidney or the spleen and 
the diaphragm. No constant relationship 
exists between the size of the perforation and 
the extent of pneumoperitoneum. Free air 
is less frequent with posterior wall perfora- 
tions than with those of the lesser curvature 
or the anterior wall of the duodenal bulb. 
This is to be expected, because adherence of 
posterior perforations to adjacent viscera 
serves to wall off the lesion. Free intra- 
peritoneal air can be absorbed within 5 or 
6 hours, so that if a perforation becomes 
sealed off no air may be demonstrable radio- 
logically after that time. Relatively small 
quantities of air can be demonstrated radio- 
logically, pneumoperitoneum being visible 
with quantities as small as 10 to 20 cc. 

Infrequently, a perforated duodenal ulcer 
can be identified on plain film roentgeno- 
grams. Frimann-Dahl stated that in a 
review of 268 cases of perforated gastric and 
duodenal ulcers, a niche was visible in 8 
per cent without contrast examinations be- 
cause of gas in the craters. 

Spontaneous pneumoperitoneum often is 
associated with effusion of fluid into the 
peritoneal cavity, with ileus as part of the 
shock-like state which transpires. Lesser 
bowel distention under such conditions can 
imitate an obstructive pattern. If intra- 
abdominal fluid is present, fluid levels appear. 
While most ulcer perforations lead into the 
greater peritoneal cavity, cases are reported 
in which fluid accumulates in the lesser per- 
toneal sac. This produces a cyst-like collec- 
tion, sometimes with subhepatic or peri- 
duodenal air pockets which are best demon- 
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barium becomes encysted. Hayden believed 
that a reflex pylorospasm takes place at 
perforation, which limits the passage of 
barium into the abdomen. 

Patients with perforated peptic ulcers are 
regarded as acute surgical emergency cases. 
Nevertheless, there are instances recorded in 
which spontaneous cure has taken place. 
We have observed 3 such patients. Bertram 
reported 16 patients like these with no 
mortality. All had duodenal ulcers, and 13 
had spontaneous pneumoperitoneum. One 
developed a subphrenic abscess which later 
required surgical relief. 

Perforations of duodenal ulcers occasion- 
ally produce choledocho-duodenal fistulas, 
with gas entering the biliary tract through 
this opening. The clinical picture in these 
patients often suggest gallbladder disease. 
Sullivan and Hamman remarked that in 
some of these patients the acute symptoms 
were immediately and dramatically relieved 
by the appearance of the fistula. Choledocho- 
duodenal fistulas due to gallbladder disease 
are infrequent, the usual channel in these 
patients being between the gallblader and 
the duodenum. Radiographic examination 
of patients with duodeno-biliary fistulas 
disclose the presence of gas in the biliary 
tract. This often is visible on plain film ex- 
aminations. The entrance of opaque medium 
into the biliary tree is not constant. In 
evaluating this condition, inquiry should be 
made as to previous operation, especially 
sphincterotomy, which may permit a free 
passage into the biliary tree. 

Occasionally duodenocolic fistulas are pro- 
duced by perforated duodenal ulcers. In a 
report of 14 such cases, Clayton and Thorn- 
ton found that the patients had complaints 
from a few weeks to more than 20 years, with 
weight loss, diarrhea and pain the outstand- 
ing symptoms. In only 4 of these patients 
did undigested food pass into the stool. The 
identification of duodenocolic fistula is better 
with barium enema than by gastrointestinal 
examination. Two cases of nonmalignant 
duodenocolic fistula between the third por- 
tion of the duodenum and the ascending 
colon were reported by Ogilvie. In each the 
fistula appeared to have originated in a 
caseating tuberculous lymph node. He men- 
tioned that most such fistulas were secondary 
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to carcinomas of the transverse colon, and 
that only 5 benign duodenocolic fistulas had 
been reported in the past 65 years. These 
were caused by duodenal ulcers in 3 patients, 
typhoid ulceration in one and ulcerative 
colitis in another. 

A rare instance of a fistulous tract between 
the duodenum and the right kidney was re- 
ported by Stock in a 22-year-old male who 
complained of pain in the right loin, dysuria 
and frequency for about 2 years. Retro- 
grade pyelography revealed a tract between 
the renal pelvis and the duodenal bulb. At 
operation a deep penetrating duodenal ulcer 
was found leading to the renal pelvis. 

The most common direction of perforation 
of duodenal ulcer is towards the head of the 
pancreas. This originates as a burrowing into 
the duodenal wall and fixation of the serosa 
against the pancreas. Later, actual excava- 
tion and invasion follows, frequently asso- 
ciated with chronic pancreatitis. Sometimes 
this lesion is identified by a localized pocket 
of air on plain roentgenograms. More often 
the lesion is disclosed by persistence of 
barium in a markedly deformed bulb, which 
simulates a diverticulum because of exten- 
sion beyond normal confines. When pan- 
creatitis is present, a gentle straightening 
may be noted in the uppermost portion of 
the inner aspect of the duodenal loop with 
flattening of the mucosal folds in this area. 
Periduodenal adhesions also extend to the 
second portion of the duodenum. In 2 of our 
cases perforations at the apex of the bulb 
closed off the duodenum sufficiently to pro- 
duce obstruction above the ampullary area. 
Penetrating duodenal ulcers extending to 
the gallbladder give rise to pericholecysto- 
duodenal adhesions. Great difficulty some- 
times is encountered in deciding whether a 
deformed bulb is due to adhesions from an 
ulcer or from those due to gallbladder disease. 
Combined oral cholecystography and upper 
gastrointestinal examinations are helpful in 
some of these cases. 

Duodenal ulcers infrequently become as 
large as giant gastric ulcers, and such craters 
are mistaken for normal duodenal bulbs. In 
a review of the literature, Haml found 12 
cases with craters varying from 2 to almost 
6 cm. in diameter, and reported 1 with a 
crater 5 cm. wide. Of the 13 cases mentioned, 
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The coexistence of duodenal ulcers and gas- 
tric cancer is relatively infrequent. Fischer, 
Clagett and McDonald noted that 48 such 
cases were seen between 1911 and 1945 at 
the Mayo Clinic, but during that time there 
were 45,000 cases of duodenal ulcer and 
13,000 gastric carcinomas. A correct diag- 
nosis was made in 22 of the 46 cases studied. 
The gastric lesion was missed in 5, and the 
duodenal ulcer overlooked in 11 others. 
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ACUTE GASTROENTERITIS 


The clinical picture of acute gastroenteri- 
tis is so characteristic that radiographic ex- 
aminations usually are not required. Plain 
films of the abdomen in such patients dis- 
close nonspecific distention of the lesser and 
large bowel. Barium studies reveal floccula- 
tion of barium, hypermotility, widening and 
irregularity of the valves of Kirkring, and 
occasional areas of dilatation and smoothen- 
ing of the lesser bowel. Occasionally the 
picture simulates lesser bowel obstruction, 
with progressive intestinal dilatation and 
fluid level formations which persist for a few 
days. The situation was so questionable in 
a few of our patients that operation was 
deemed necessary. These patients had not 
responded to intubation, and progressive 
pain and vomiting became alarming. At 
operation, no obstruction was found. Only 
a small amount of free fluid was present in 
the peritoneal cavity, and the serosa was 
glistening. The complaints subsided during 
the next few days. Gastrointestinal examina- 
tion about 10 days thereafter failed to reveal 
any specific changes. Since then we have 
found that examination with water-soluble, 
nonabsorbable contrast media useful in de- 
termining whether obstruction is present in 
sufficient degree to warrant operation. The 
interpretation of these examinations requires 
understanding of the processes of partial 
obstruction. They make it possible to de- 


lineate clearly which loops of intestine are 
distended, and passage of the contrast mate- 
rial into the colon within 1 to 2 hours is good 
evidence against a significant obstruction. 

Necrosing enteritis is an unusual form of 
acute lesser bowel inflammation which oc- 
curs suddenly, simulating perforated ulcer, 
acute appendicitis or some other abdominal 
emergency. The correct diagnosis is seldom 
made clinically. The patient sometimes ex- 
pires within 24 hours, but if they survive 
blood-stained diarrhea with paralytic ileus 
may appear. Most of these lesions occur in 
the jejunum, with perforations and _peri- 
tonitis as further complications. Brynjulfsen 
terms the severe form of this condition je- 
junitis acuta phlegmonosa, and the milder 
form jejunitis acuta simplex. The disease 1s 
believed to be secondary to mucosal invasion 
by virulent microorganisms, with later in- 
volvement of the entire bowel wall resulting 
in marked infiltration and edema. Small 
hemorrhages and fibrin deposits occur in the 
mesentery, and lymphangitis and lymphad- 
enitis are found commonly. The pathologic 
changes diminish distally, with interspersed 
skip area of normal intestine. Prevot ob- 
served that the condition is more frequent in 
Europe, particularly in adults who had been 
subjected to malnutrition. 

An acute form of regional enteritis in 
children was described by Storrs and 
Hoekelmann. They encountered 28 such 
cases in children up to 15 years old, and 
added 8 more. In their opinion this condition 
was different from the acute enteritis ob- 
served in adults. 

The radiologic picture of necrotizing en- 
teritis reflects the acute inflammation of the 
bowel wall. Plain film roentgenograms reveal 
irregularly distended, fixed loops of jeyunum 
in the left upper quadrant. The mucosa may 
be jagged in appearance, and fluid levels ap- 
pear on erect studies. Barium examinations 
disclose obliteration of the valves of Kerk- 
ring, and irregularity of the jejunal walls 1s 
more apparent than on plain films. When 
ileus is present the distal bowel also is dilated. 
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dicitis, and in about half the appendix is 
either gangrenous or perforated. Acute symp- 
toms with coproliths are somewhat more fre- 
quent in younger patients. These stones are 
formed by inspissated fecal matter, and cal- 
cification does not appear unless calcium 
salts are deposited as a result of inflamma- 
tion of surrounding tissue. Occasionally, 
coproliths are laminated because of inter- 
mittent deposition of calcium. 

Appendiceal stones usually are small, but 
reach diameters of over 2 cm. Small cop- 
roliths are easily confused with ureteral 
stones or phleboliths, and occasionally as- 
sume configurations indistinguishable from 
small lymph node calcifications. Multiple 
fecaliths are not uncommon. In one of our 
cases multiple facetted appendiceal stones 
were present, the largest measuring 2.3 cm. 
in length and about | cm wide. The positions 
of the stones within the abdomen vary with 
the situation of the appendix. Not infre- 
quently, barium will be retained for several 
weeks after gastrointestinal examination. 
Most of the time this eventually disappears 
without ill consequence. 
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PSEUDOMEMBRANOUS 
ENTEROCOLITIS 


The association of severe enterocolitis with 
antibiotic therapy has been stressed recently. 
There is little question that this condition 
has become more frequent with the use of 
potent antibiotics, but it was known as a 
serious disease before the advent of these 
drugs. A poor nutritional condition partic- 
ularly in patients operated upon for gastro- 
intestinal neoplasms is believed contributory. 
However, the disease occurs in patients who 
have not been operated upon as well as those 
who have had antibiotic treatment and 
operation. 

Pseudomembranous enterocolitis occurs 
in both mild and severe forms. In the latter 
particularly the prognosis is bad. The con- 
dition usually appears within a week after 
operation, and is characterized by violent 
diarrhea, abdominal pain and distention, 
shock and dehydration. Death may occur 
rapidly. The disease also occurs without 
diarrhea, but at necropsy the intestines of 
these patients are found full of fluid. Entero- 
colitis 1s easily confused with other post- 
operative complications, particularly peri- 
tonitis and intestinal obstruction. It 1s be- 
lieved that the antibiotics which predispose 
towards this disease so alter the intestinal 
bacterial flora as to permit the development 
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NONSPECIFIC CECAL AND 
COLONIC ULCERS 


A patient believed to have acute appen- 
dicitis occasionally is found at operation to 
have an acute cecal ulcer. These appear as 
discrete, sharply punched out lesions, or a 
diffuse phlegmonous process with acute and 
chronic inflammation of the bowel may be 
present. With perforation either localized or 
diffuse peritonitis develops. The radiologic 
diagnosis of cecal ulcer cannot be made with 
certainty, the signs being those of an acute 
intra-abdominal inflammation. With peri- 
colic and pericecal extension, a mass simulat- 
ing neoplasm often is present. Ten cases of 
acute nonspecific cecal inflammation were 
reported by DeCamp and Penick. In 5, 
ulcers were present, and another was pre- 
sumed to have an ulcer when a fecal fistula 
developed after simple drainage. Perforation 
occurred in 3 cases, with a localized abscess 
in one and widespread sepsis and death in 
the other 2. The importance of antibiotic 
therapy was stressed. 

Simple ulcers similar to peptic ulcers, with 
clean-cut edges, necrotic bases and normal 
surrounding mucosa, are found in the trans- 
verse colon and sigmoid as well as in the 
cecum. These lesions may clear spontane- 
ously, or go on to perforation. In occasional 
cases, a stenotic process follows leakage, pro- 
ducing an appearance suggestive of a neo- 
plasm. 

Simple ulcers of the colon should be dif- 
ferentiated from stercoral ulcers due to con- 
stant pressure of impacted stool within the 
bowel, nor should they be mistaken for 
amebic, tuberculous or syphilitic ulcers. The 
identification of organisms in the _ stool 
readily serves to identify amebic_ ulcers. 
Tuberculosis and syphilis produce more ex- 
tensive lesions, as a rule associated with 
small intestinal changes. 

In our material there were 3 cases of simple 
colonic ulcers, 2 involving the cecum and the 
other the transverse colon. The preoperative 


diagnosis in 2 was colonic carcinoma. In 
the second patient, a 70-year-old woman, a 
partial obstruction was present, and at 
operation the proximal transverse colon was 
encircled by a granulomatous mass in which 
the ulcer was found after the specimen had 
been opened. This patient had had repeated 
bright red rectal bleeding for about 2 years. 
The third patient had a spontaneous pneu- 
moperitoneum and ileal obstruction due to 
perforation of a punched-out cecal ulcer 
associated with localized pelvic peritonitis. 
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1029, 1957. 
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cific Periappendiceal Granulomas, Arch. Path., 
50, 427, 1950. 


MUCOUS COLITIS 


Not infrequently patients whose main 
complaints are frequent soft stools with 
mucous, or expulsion of mucous with flatus, 
are referred for colon examination. Very 
rarely some bleeding 1s also noted. There is 
no known etiology for this disorder, Poppel, 
Adler, Jacobson, Stein and Lawrence sug- 
gesting that it might be a form of psycho- 
somatic disease. Colon examination usually 
shows no organic changes. Radiolucent de- 
fects in the barium column and on post- 
evacuation films may indicate the presence 
of thickened mucosa with some distortion of 
folds. The filling defects may be associated 
with mucous globs. There is no known rela- 
tionship between this condition and ulcera- 
tive colitis. 

Occasionally patients who have been tak- 
ing cathartics for a long time show irritabil- 
itv and spasm of the bowel, with smoothen- 
ing of its walls and incomplete evacuation 
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ple, the lesion is situated mainly on the 
right side, and progresses caudally with in- 
tervening skip areas of normal bowel. With 
the advance of the disease the skip areas 
merge into the affected colon. Associated with 
right-sided colitis is involvement of the 
terminal ileum which bear some resemblance 
to the changes noted with regional enteritis. 
Otani pointed out that unusual forms of 
combined regional enteritis and right-sided 
ulcerative colitis have been observed, similar 
deeply ulcerative changes in the ileum, and 
in the cecum and ileum, suggesting that 
these two processes have the same origin. 
Possibly a relationship exists between these 
two and the common form of ulcerative 
colitis. Neumann, Bargen and Judd de- 
scribed regional colitis as mucosal ulceration 
with nonspecific chronic granulomatous 
thickening of the involved area. The ileal 
inflammations are identical with those in the 
colon. These authors suggested that the 
earliest lesion is a purulent cryptitis, followed 
by microscopic abscess formation and ulcera- 


tion of the overlying mucosa. Warren 
and Sommers described the gross and 
microscopic changes of diffuse regional 


enteritis as quite different from ulcerative 
colitis. Colonic extension of such ileitis is 
present in about 15 per cent of cases, and 
this should not be confused with regional 
segmental ulcerative colitis. The micro- 
scopic changes caused by colitis are super- 
ficial, involving mainly the mucosa and sub- 
mucosa. This is contrasted with the exten- 
sive granulomatous lymphangitis seen with 
regional enteritis. 

Clinically, right-sided colitis presents less 
severe symptoms than the usual forms of dif- 
fuse ulcerative colitis, and rarely causes the 
dramatic and toxic picture seen in the ad- 
vanced types of colitis. Urgency, diarrhea 
and bleeding are less marked, but fever, 
joint pains and ocular complications are 
more frequent. Periods of remission are 
fairly frequent. 

Another form of regional colitis related to 
right-sided colitis is segmental regional 
colitis which originates distal to the cecum. 
These, too, may originate as localized le- 
sions, and later assume the characteristics 
of separate processes separated by skip areas 
of normal bowel. 


Inflammatory Disorders 


Radiologic investigation of patients with 
regional colitis discloses a shaggy, roughened 
irregular bowel wall. Fluoroscopically, con- 
siderable irritability of the colon immediately 
adjacent to the involved areas is present, 
and often simulates a partial obstruction. 
Visualization of the terminal ileum may re- 
quire gastromtestinal examination from 
above. The jejunum usually is normal, and 
the proximal ileum may show nothing more 
than a rather smoothened wall. The distal 
ileum discloses in classical cases a mild nar- 
rowing and smoothening, the terminal por- 
tion appearing in some cases as a relatively 
tubular structure. If this loop is watched, it 
becomes evident that the tubulation and 
smoothening is more a manifestation of ir- 
ritability than an infiltrating process. Flu- 
oroscopic and compression studies reveals 
these loops to be movable, with changes in 
their appearance from time to time. No 
constancy in positions such as may be due to 
fixation of bowel by serosal inflammation 1s 
present. 

Eight cases of segmental colitis were ob- 
served by us, with lesions limited to the 
proximal transverse colon, the hepatic 
flexure, the ascending colon and the sigmoid. 
In these patients the involved areas were 
sharply delimited, and the radiologic diag- 
nosis was neoplasm. Most were patients be- 
tween 40 and 70 years of age, with clinical 
pictures of pain and abdominal distress and 
bleeding from the bowel. In 4 an abdominal 
mass was palpated. Inspection of the speci- 
men in 4 cases disclosed concomitant localized 
adenomatous polyposis. The true nature of 
the lesion was disclosed by histologic ex- 
amination. 

We also observed 4 cases which might be 
classified as right-sided colitis, with involve- 
ment of the cecum and ascending colon, and 
associated narrowing of the terminal ileum. 
These occurred in patients between 10 and 
20 years of age, and were associated with a 
less severe clinical picture. Radiologically, 
the irritability of the ascending colon was 
pronounced. Extension into the terminal 
ileum could be identified in 2 cases, the ex- 
tent of change involving the terminal 15 or 


20 cm. 
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DIVERTICULITIS 


Congenital diverticula of the stomach and 
lesser bowel were discussed previously. The 
complications of perforation or acute in- 
flammation gives rise to acute symptoms 
including pneumoperitoneum, _ peritonitis, 
bleeding or intussusception. 

For the most part, diverticulitis occurs in 
the large intestine, particularly the descend- 
ing and sigmoid colon. Diverticulosis 1s con- 
sidered an acquired degenerative disorder, 
with weakening of the muscular walls and 
protrusion of mucosa between the separated 
muscle fibers. Diverticula thereby are sacs 
formed by mucosa, submucosa and serosa, 
and usually they are situated in multiple 
rows along the convexity of the colon rather 
than along the concavity of the loop as seen 
in the small intestine. In many cases diver- 
ticula are arranged in two rows along the 
edges of the longitudinal bands of the large 
intestine. Diverticula are found anywhere in 
the large bowel above the peritoneal re- 
flection, and have also been seen in the ap- 
pendix. They vary in size from those so 
small as to escape detection to others meas- 
uring up to about 4 cm. in diameter. Most 
do not exceed 1 to 1.5 cm. in diameter, and 
mainly are sessile structures, but occasionally 
some have necks. The openings vary in size 
from pinholes to those which readily admit 
a finger tip. 

Diverticula limited to the right colon are 
relatively uncommon. Considerable im- 
portance is attached to solitary diverticula 
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fistulas are more common in males. In fe- 
males the uterus is believed to exert a pro- 
tective influence by walling off the inflam- 
matory changes. Retroperitoneal fistulas 
are less frequent, and present a more com- 
plex picture. Unexplained pain and fever 
sometimes point towards such a tract, and 
the diagnosis is established by radiologic 
visualization of contrast material entering 
the involved area. 

The location of perforation also influences 
the clinical picture. Not uncommonly a 
patient with a perforated diverticulum of 
the sigmoid has complaints referable to the 
right lower quadrant. This occurs when a 
relatively long loop of sigmoid lies there. 

Infrequently lesser bowel obstruction is a 
presenting symptom. Here the diverticulitis 
catches a loop of small intestine, producing 
mechanical obstruction by adhesions kinking 
the affected bowel. 

The occurrence of bleeding with diver- 
ticulosis and diverticulitis is still a subject of 
discussion. Rushford has demonstrated by 
careful dissection that sizable blood vessels 
are present in the vicinity of diverticula. It 
is through the weak spots alongside these 
that the original protrusions arise. He found 
that bleeding has been observed with diver- 
ticulosis in about 17 per cent of cases, com- 
puting his figure from 45 reported series 
totaling 6,000 patients. Hemorrhage varies 
with the size of the vessel involved and the 
site of the lesion. Melena may be produced 
by proximal colonic diverticulitis, and mas- 
sive hemorrhage has been observed in pa- 
tients unsuspected of diverticulitis. He 
noted that blood has been seen coming from 
diverticular orifices on sigmoidoscopy or 
after bowel resection. Bleeding appeared 
in 27 percent of his 120 cases, the quantity 
of blood lost varying from a trace to ex- 
sanguinating hemorrhage. In a series of 317 
unselected cases, Keith and Rini noted that 
19 had rectal bleeding or massive hemor- 
rhage. On followup studies of these over 
periods of from 4 to 10 years, there were 10 
survivals. Of these, 8 had no recurrent bleed- 
ing. Two bled again, and on re-evaluation no 
other lesion was demonstrated. According to 
these authors, no patient has been known to 
die of hemorrhage due to diverticulitis. 

Other opinions are at variance with these 


two authorities. Kitchen suggested that 
bleeding from diverticula be accepted only 
with reservation. Our experiences are in 
accord with this opinion. Bleeding should 
not be attributed to diverticula until a 
thorough search for other causes has been 
made. The association of lesions such as 
polyps and tumors must not be forgotten in 
the presence of even extensive diverticulitis, 
which often serves to obscure a more im- 
portant lesion. Radiologic examination of 
patients suspected of tumorous conditions 
are more difficult when diverticula are 
present. Here the identification of a pedicle 
on compression studies may be of funda- 
mental importance. Another point sometimes 
of help is the taking of 24- or 48-hour films. 
Barium retained within a diverticulum some- 
times settles the question as to whether a 
shadow under scrutiny is a polyp or diver- 
ticulum. 

The radiologic diagnosis of diverticulosis 
is established either by barium enema or 
upper gastrointestinal examination, pref- 
erably the former. Occasionally scout films 
suggest the presence of diverticulosis and 
even of diverticulitis. Massik and Wheately 
saw 12 such cases in 370 examinations. We 
were able to identify 25 similar cases. In 
three diverticular pockets of gas were present 
in the left lower quadrant close to several 
similar larger collections. These represented 
communicating abscesses, verifed by en- 
trance of barium on colon examination. The 
appearance of diverticulosis as demonstrated 
on barium enema is so well known that fur- 
ther discussion is not necessary here. The 
identification of diverticulitis, however, re- 
quires considerable acumen, especially in the 
early stages when only irritability and spasm 
of the bowel suggests in a most indefinite 
way the presence of inflammation. Such de- 
formities are transient, and often are rather 
extensive. However, it 1s not too uncommon 
to find a relatively localized lesion which 
cannot be differentiated from a malignant 
mass. This may require repeated examina- 
tions, but if there is any doubt operation 
should be advised. Indeed, the presence of 
a localized diverticulitis in itself is considered 
an indication for surgery in many patients. 

During the acute phase of diverticulitis, 
sufficient spasm to produce partial obstruc- 
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tion is encountered occasionally. This may 
be indicated during fluoroscopy while a 
barium enema is being introduced by an ini- 
tial ballooning of the rectum, followed by 
entrance of barium into the colon proximal 
to the spastic area. These patients usually 
do not have symptoms of bowel obstruction, 
and in most cases repeat examinations with- 
in a week after treatment shows improve- 
ment in the flow with relatively little dis- 
tortion of the bowel. However, when the 
bowel wall is infiltrated and inflamed, com- 
plete obstruction with the attendant clinical 
signs may appear. These, too, may subside 
with proper medical care, but often come to 
surgery because of persistent symptoms of 
pain and discomfort. 

Acute diverticulitis sometimes appears 
when there is no radiologic evidence of con- 
comitant diverticulosis. The lesion is then 
identified only after the removed organ is 
dissected and subserosal globules of pus ex- 
tending towards the bowel lumen are found. 
Indeed, the surgeon and pathologist often 
cannot tell whether or not the excised loop of 
intestine is cancerous by inspection alone. 

As a rule perforation of diverticula is 
walled off by the surrounding inflammation. 
Occasionally perforation directly into the 
peritoneal cavity produces pneumoperi- 
toneum and peritonitis. The possibility of 
perforating diverticula in the course of 
barium enema examination ts rather small, 
but 4 such cases were seen by us. In one 
there was a concomitant neoplasm of the 
sigmoid proximal to the perforated diver- 
ticulum. 
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EPIPLOPERICOLITIS 


The wall of the bowel also may be in- 
flamed by infection originating in the ap- 
pendices epiploica. This condition also is 
referred to as tumoral epiploitis, inflamma- 
tory pseudotumor of the colon, epiploperi- 
colitis, granuloma of the colon or Braun’s 
tumor. Perforation of the bowel by a foreign 
body such as a fishbone, and occasionally 
cholecystitis, are considered underlying 
causes. 

The epiploic appendages are fat-filled 
serosal covered appendages occurring on the 
large intestine, including the appendix but 
excluding the rectum. The enveloped fat 1s 
a continuation of the subserosal fat of the 
intestinal wall, and is related to the longi- 
tudinal bands of the colon. These append- 
ages are arranged in two rows. Their aver- 
age length is about 3 cm., but they have been 
observed to be as long as 15 cm. Diverticula 
in the substance of the epiploic appendages 
are due to their proximity to the sites where 
the vessels enter the intestinal wall. When 
acutely inflamed the appendices epiploica 
can undergo infarction, gangrene and sup- 
puration, simulating an acute abdominal 
disorder. In more chronic stages they may 
become calcareous. When the inflammation 
extends around the bowel symptoms of ob- 
struction develop. 

Radiologically, epiplopericolitis is associ- 
ated with obstructive changes of varying 
degree. On barium enema examination de- 
formity of the bowel may appear as a funnel- 
shaped narrowing between two cone-shaped 
extremities, assumed to be due to extrinsic 
pressure against the mucous membrane. The 
extent of the lesion usually is longer than 
that customarily observed with carcinoma, 
but this is an unreliable sign. Di Rienzo and 
Mosca suggested that the injection of 1 c. 
cm. of pitressin is helpful. This causes frank 
activity of the muscularis mucosa, so that 
peristalsis becomes visible during fluoros- 
copy. 
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MESENTERIC ADENITIS 


One of the causes of acute abdominal pain 
in children is sudden nonspecific inflamma- 
tion of the mesenteric lymph nodes, fre- 
quently associated with upper respiratory 
infections. Abdominal pain often simulates 
acute appendicitis, and in older patients 
renal colic or gastrointestinal disturbances 
of diverse origin are mimicked. Radiologic 
examination of the abdomen fails to disclose 
any characteristic change. Considerable 
ileus may be present. 

Acute mesenteric adenitis infrequently is 
the predisposing cause of acute chylous peri- 
tonitis in infants and young adults. The 
rarity of this is indicated by the report of 
Hoffman, who described a case of acute 
chylous ascites with free chyle in the peri- 
toneal cavity, presumably the second case 
due to acute mesenteric lymphadenitis. In 
this patient, a 10-day-old infant, the ab- 
domen was distended and free fluid was ob- 
tained when the abdomen was opened for 
possible acute intestinal obstruction. Multi- 
ple large mesenteric lymph nodes were pres- 
ent. This condition should be separated 
from the more frequent chronic chylous 
ascites. 

A case of acute chylous peritonitis in a 27- 
year-old man due to tuberculous obstruction 
and erosion of the lumbar lymphatic ducts 
was reported by Walker. Radiographic ex- 
amination of the abdomen failed to help in 
the diagnosis. 

Another rare complication of acute mesen- 
teric adenitis is primary mesenteric abscess. 
This condition was discussed by Dudley 
and MacLaren, who reported 2 cases pre- 
sumably due to suppuration of mesenteric 
lymph nodes. One was a 42-year-old male 
in whom the roentgenograms suggested an 
incomplete obstruction. The second, a 32- 
year-old man, had no x-ray examination, the 
condition having been diagnosed as an 
appendiceal abscess. These authors found 
7 published cases of solitary lymph nodes 
abscesses, and also mentioned examples of 
diffuse suppurative mesenteric adenitis in 
which small foci of suppuration and enlarged 
lymph nodes were seen at operation or at 
necropsy as part of a generalized peritonitis. 

The association of ileocolic intussusception 
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Suffice it to say at this point that there is no 
generally accepted theory for the mechanism 
of this condition. 

In 6 of our cases operation disclosed en- 
largement of the lymph nodes in the ileocecal 
angle with intussusception. In 1, the re- 
moved node disclosed only diffuse lympha- 
denitis. Operation had been undertaken in 
these patients because hydrostatic reduction 
of the intussusception was regarded as 1n- 
complete. In 1, a concomitant ileoileal 
intussusception had been suspected because 
of a persistent dilatation of the lesser bowel, 
and this was verified at operation. In 4 
others, no intussusception was found at 
operation, and in the sixth a recurrent 
intussusception was present up to the trans- 
verse colon. The question as to what indi- 
cates adequate hydrostatic reduction is a 
disputed one. In the 4 cases mentioned 
above, the contrast medium did not enter 
the terminal ileal coils, but the caput cecum 
was distended, and in 2 the appendix was 
visualized. While we much prefer to see the 
terminal ileum fill when hydrostatic reduc- 
tion of intussusception is done, the cases 
cited indicate that absence of such filing 
does not in itself indicate failure of the pro- 
cedure. In similar cases since then we have 
completed the study by giving the patient 
from 20 to 40 cc. of water-soluble contrast 
material by mouth. This flows quite rapidly 
through the intestinal tract, and if seen in 
the colon within an hour is regarded as 
indicative of resolution of the intussusception. 

Chronic mesenteric adenitis most fre- 
quently is due to tuberculosis. No definite 
symptoms are produced in most patients, 
and the diagnosis often is made because of 
calcification seen within lymph nodes on 
scout films. Orher diseases such as brucellosis 
and tularemia infrequently cause chronic 
mesenteric lymphadenitis, and histoplasmo- 
sis, coccidiomycosis and blastomycosis also 
cause this condition. Enlargement of intra- 
abdominal lymph nodes secondary to Boeck’s 
sarcoid is seen occasionally. This produces no 
characteristic radiologic change. 


Additional Reading 


DeEnNnIs, C.: Resection and Primary Anastomosis in 
Treatment of Gangrenous or Non-Reducible In- 
tussusception in Children; Safe, Simple, One- 
Layer Silk Anastomosis, Ann. Surg., 126, 788,1947. 


DoNHAUSER, J. L.: Primary Acute Mesenteric 
Lymphadenitis, A. M. A. Arch. Surg., 74, 528, 
1957. 

Dub ey, H. A. F. and MacLaren, I. F.: Primary 
Mesenteric Abscess, Lancet, 2, 1182, 1956. 

Hocc, B. M. and Donovan, E. J.: Acute Intus- 
susception in Infants and Children, Ann. Surg., 
124, 262, 1946. 

KUYKENDALL, S. J. and DEDERER, A.: Acute Chy- 
lous Ascites in Infancy, Surgery, 38, 738, 1955. 
Ortorr, M. J.: Intussusception in Children and 

Adults, Surg., Gynec. and Obst., 102, 313, 1956. 

O’SuL.ivan, W. D. and CHILD, C. G., III.: Ileocecal 
Intussusception Caused by Lymphoid Hyper- 
plasia, J. Pediat., 38, 320, 1951. 

PERRIN, W. S. and Linpsay, E. C.: 
Brit. J. Surg., 9, 46, 1921. 

SARASON, E. L., Prior, J. T. and Prowpa, R. L.: 
Recurrent Intussusception Associated with Hy- 
pertrophy of Peyer’s Patches, New England J. 
Med., 253, 905, 1955. 

STRANGE, S. L.: Retrograde Intussusception of the 
Colon, Proc. Royal Soc. Med., 49, 579, 1956. 
WALKER, J. C.: Acute Chylous Peritonitis, Lancet, 

1, 83, 1956. 


Intussusception, 


PERITONITIS 


The peritoneal cavity is lined with flat- 
tened mesothelial cells supported by connec- 
tive tissue. When irritated these proliferate 
and become cuboidal. A vast surface is 
provided both for exudation and absorption 
of fluid. The omentum, which 1s part of the 
peritoneal surface, appreciably increases this 
area. The mobility of the omentum towards 
inflamed areas has been recognized by the 
term “policeman of the abdomen.” The 
pleural and peritoneal cavities are 1n potential 
contact with one another because the peri- 
toneal surface of the diaphragm is studded 
with small pits into which the peritoneum 
dips. This permits close approximation be- 
tween the lymphatics of the diaphragm and 
those of the thoracic and peritoneal surfaces. 

The onset of intraperitoneal inflammation 
is followed by a diffuse or localized reaction, 
often with exudation of fluid. In most cases 
peritonitis is caused by infected material 
from involved viscera which may rupture 
either suddenly or gradually. Trauma or 
direct penetrating wounds give rise to a 
similar process. Less often infection 1s 
hematogenous in origin, as may occur with 
pneumococcal peritonitis which produces an 
acute picture with rapid exudation of fluid 
and ileus. Peritoneal infections sometimes 
become localized, or form communicating 
pockets. Excessive dilatation of the bowel 
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INTRA-ABDOMINAL ABSCESSES 


Intra-abdominal abscesses often follow 
localization of an intraperitoneal inflamma- 
tion, and may reach capacities of more than 
a liter. They appear radiologically like 
masses or cysts, the diagnosis sometimes 
being suggested by the presence of localized 
gas accumulations. Sometimes these re- 
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had perforating carcinomas of the ascending 
colon. In 1 patient pelvic peritonitis due to 
chronic salpingitis was found. In 1, a 70- 
year-old man, a prostatic abscess was con- 
sidered the site of origin. In 1, the infected 
site was an ileal leiomyosarcoma found 
unexpectedly at necropsy. 

The conditions associated with the left 
subphrenic abscesses were more diverse. 
Perforating carcinomas of the splenic flexure 
or descending colon were found in 8 patients. 
Perforated peptic ulcers of the stomach was 
contributory in 6. There were 3 with acute 
hemorrhagic pancreatitis, in 2 of which the 
condition followed operations for duodenal 
ulcer. In 1, pancreatitis followed blunt 
abdominal trauma. Peritonitis after appen- 
dectomy was seen in 1, and after cholecyst- 
ectomy in another. A large seropurulent 
collection was observed in a patient after 
thoracolumbar sympathectomy for hyper- 
tension. In 1 patient a perforating benign 
granuloma of the splenic flexure was present. 
There were 2 patients who had had appen- 
dectomies from 2 to 8 weeks before the onset 
of abdominal symptoms. In 1, the clinical 
diagnosis was a right subphrenic abscess, 
but at operation this was not found. At 
necropsy a left subphrenic abscess was dis- 
closed. This had been suspected radio- 
logically because of left pleural effusion, 
displacement of the splenic flexure as esti- 
mated by the position of the gas-filled bowel, 
and some impairment of diaphragmatic mo- 
tion. In the second case the diagnosis was 
established and confirmed at operation. 

One patient had a bilateral subphrenic 
abscess. He had had a perforated gangrenous 
appendix with an abscess in the right sub- 
phrenic and intrahepatic area, identified 
at Operation. Later he developed a fecal 
fistula from the splenic flexure, and a left 
subphrenic abscess appeared within 6 weeks 
after the first operation. At necropsy an 
unsuspected carcinoma of the jejunum was 
found. One patient had an abscess localized 
beneath the central tendon of the diaphragm 
after subtotal gastrectomy for a duodenal 
ulcer. He developed an external fistula, and 
later a collection of gas was noted immedi- 
ately beneath the middle leaf. No impair- 
ment of motion of either the right or left 
diaphragm was present. A localized collec- 


tion of pus was found in the anterior aspect 
of the epigastrium extending to the left 
upper quadrant. Apparently this abscess 
had formed at the site of a drain placed in 
the fistulous tract. 

The radiologic changes produced by the 
right subphrenic abscesses in this series in- 
cluded an appreciable increase in the area 
of liver density in 12, associated with a 
somewhat indistinct delineation of the liver 
edge. Gas shadows within the subphrenic 
area were seen in 6 with large collections of 
gas and fluid. In 4 others only a small 
collection was observed. If a subphrenic 
abscess forms shortly after operation, the gas 
collection may have to be differentiated from 
air retained within the abdomen incident to 
the surgery. Elevation of the right dia- 
phragm more than two intercostal spaces 
was present in 8. In 7 others the elevation 
was about one interspace, and in the remain- 
ing 10 the degree of elevation was insignifi- 
cant. A considerable right basilar pleural 
reaction was encountered in 12 cases, a 
slight or moderate effusion was seen in 7, 
and in the remaining 6 no demonstrable 
pleural fluid or parenchymal infiltration was 
observed. Pleural changes appeared in inter- 
vals from 10 days to 5 weeks after the pre- 
sumable onset of the abscess. Following 
healing, the pleural space resumed a normal 
appearance over a period of 2 to 3 weeks. 

The motion of the right diaphragm was 
studied fluoroscopically and by means of 
roentgenkymograms. The latter was pre- 
ferred, because it provided a permanent 
record of diaphragmatic motion. Pronounced 
restriction of motion was seen in 15 patients. 
In 5 others a lesser restriction was present, 
and in the remaining 5 the movement was 
normal. While at operation the collection 
of fluid was mainly in the anterior compart- 
ments, it was often difficult to state whether 
the process was limited to one or another of 
the anatomic delineations. At necropsy 
associated abscesses in the liver parenchyma 
were found in 3 patients. In 4 others there 
was extension of the purulent process through 
the capsule of Glisson, into the liver immedi- 
ately beneath. 

Not included in this survey were cases in 
which the clinical diagnosis of subphrenic 
abscess was suspected after operation, but 
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who had normal radiographic examinations. 
These patients had been on intensive anti- 
biotic treatment, and the clinical responses 
suggested that infectious processes had sub- 
sided without progressing to points where 
they could have produced radiological 
changes. 

The radiographic changes due to left 
subphrenic abscesses reflected the anatomic 
alterations incident to collections of fluid, 
mainly in the anterior compartment. In 
these cases downward displacement of the 
cardia and reflection of the stomach ante- 
riorly was seen, together with displacement 
of the splenic flexure downwards and anteri- 
orly. Plain abdominal films disclosed in- 
crease in the density of the left hypochon- 
drium. The identification of gas collections 
was difficult because of the confusing intes- 
tinal shadows. Visualization of the cardia 
of the stomach with barium or air was found 
helpful in disclosing its position in relation 
to the diaphragm. Elevation of the left 
diaphragm was less common than that of 
the right, only a moderate upward displace- 
ment being observed in 10 cases. In 5 others 
a slight elevation was present, and in the 
others the left diaphragm was in its normal 
position. The incidence of pleuropulmonary 
changes was about the same as on the right 
side. The differentiation between a left 
subphrenic inflammation with a concomitant 
pleural reaction from changes incident to 
surgical manipulation was difficult in some 
cases. Restriction of motion of the left 
diaphragm was observed in only 7 cases. 
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INFLAMMATORY DISEASES 
OF THE LIVER 


Acute infectious hepatitis of viral origin 
occurs either from contaminated food, 
through contacts with carriers, or by ex- 
posure to infected blood. There may be an 
incubation period of up to 3 or 4 months 
before jaundice appears. The diagnosis in 
the pre-icteric stage is difficult, and labora- 
tory examinations in this stage are not help- 
ful. 

In the icteric stage oral cholecystography 
is occasionally helpful when normal visual- 
ization is observed. As early as 1930 
Rudisill noted good visualization in 7 out of 
8 patients with catarrhal jaundice, and in 
1933 Foley noted normal cholecystograms 
in 68 per cent of his cases. More recently, 
Cohn, Berger and Kremens reviewed chole- 
cystography in 50 patients with jaundice 
due to varying causes such as acute hepatitis, 
cirrhosis, liver metastases, obstruction and 
hemolytic disease. The gallbladder visual- 
ized in 21 patients, all with a serum bilirubin 
level of 5.0 milligrams per cent or less. 
Opacification of the gallbladder with higher 
serum bilirubin levels was poor. This was 
equally true with infectious hepatitis as well 
as with extrahepatic obstructive jaundice. 
The presence of a normally visualized gall- 
bladder increases the probability of jaundice 
of intrahepatic origin. Nonvisualization 
contributes little to differential diagnosis. 

The normal level of bromsulfalein reten- 
tion is about 20 to 23 per cent. With greater 
retention the gallbladder does not visualize. 
Nonvisualization with bromsulfalein reten- 
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tion of less than 20 per cent is suggestive of 
gallbladder disease as opposed to intrinsic 
liver disease according to Etess and Strauss. 
Jarviner and Paltia regarded bromsulfalein 
retention levels of 30 to 40 per cent as more 
critical, observing that with retention of 
more than 40 per cent cholecystography was 
unsuccessful, between 30 and 40 per cent 
uncertain, and under that concentration 
good visualization is obtained. These authors 
also noted that cholecystography in many 
cases of infectious hepatitis was normal. 
Among 23 such cases they reported that in 
only one was nonopacification obtained, and 
this patient had gallstones. 

Serial oral cholecystographies with in- 
creased doses of contrast medium have been 
advised in doubtful cases. In our experience 
it has been uncommon for the gallbladder 
to fill under conditions in which it failed to 
do so using the customary 3 gram dose of 
Telepake for patients of average size. We 
have repeatedly shown that when infection 
subsides a similar test dose 1 or 2 weeks 
after an initial non-visualization results in 
good opacification, while repetition with a 
double or triple dose in a day or two dis- 
closed no opacification unless the patient’s 
condition had improved markedly. 

The pathologic change due to viral hepa- 
titis is a cholangitis and cholangiolitis, the 
prime lesion being damage to the paren- 
chymal cells. This varies from swelling of 
the cells with disintegration of the nucleus 
to massive central necrosis of the lobules. 
Swelling of Kuppffer’s cells, edema and 
cellular infiltration of the portal and peri- 
portal areas also are present. 

Varying degrees of hepatomegaly are en- 
countered, and occasionally the spleen also 
is enlarged. Right upper quadrant pain 
appears relatively late, and symptoms may 
abate when jaundice appears. The degree 
of visualization of the gallbladder parallels 
to some extent the liver changes as jaundice 
deepens and recedes later. Intravenous 
cholangiography also parallels the pathologic 
changes in the liver. In the absence of 
advanced hepatic disease good filling of the 
biliary system may be anticipated when the 
bromsulfalein and serum bilirubin changes 
indicate little hepatic damage. 

The most common inflammatory disease 


of the liver is cirrhosis. In most instances 
its cause is unknown. Coexistent alcoholism 
is rather frequent, but no absolutely definite 
etiologic relationship has been established. 
Cirrhosis also is seen with other diseases 
such as hyperthyroidism and ulcerative coll- 
tis, and sometimes follows chemical poison- 
ing with agents such as carbon tetrachloride 
and phosphorus. The pathologic changes of 
portal cirrhosis include dense _perilobular 
connective tissue infiltration, degeneration 
of liver cells, dissociation of liver cords com- 
bined with degeneration and fatty and cellu- 
lar infiltration. Necrosis of liver cells 1s 
believed to precede perilobular fibrosis. Later 
the liver becomes irregularly nodular, hard 
and shrunken. Associated with this are 
changes produced by portal venous obstruc- 
tion as manifested by ascites, venous conges- 
tion, varices and congestion and edema of 
the intestinal walls. The liver sometimes 
enlarges in the early stages of the disease, 
but it 1s far more common in later stages to 
find a shrunken liver weighing less than 
1500 grams. 

The early clinical diagnosis of cirrhosis is 
difficult, the disease often being unnoticed 
because of paucity of complaints. With 
advanced liver damage, evidences of portal 
hypertension such as ascites and gastro- 
intestinal bleeding appear. Jaundice comes 
on gradually and disappears, only to recur 
in a more intense form later. The association 
of biliary duct or hepatic carcinoma with 
cirrhosis must be kept in mind. Parker 
reported carcinomatous changes in 30 or 
184 patients with cirrhosis who came to 
necropsy, a figure about 4 times that in the 
American literature. 

Radiological investigations in patients 
suspected of cirrhosis are non-contributory 
in the early stages. Oral cholecystography 
usually is normal, but with the onset of 
parenchymal damage the extent of opacifica- 
tion diminishes. Cuniff, Dolan and Leevy 
reviewed 50 cases of portal cirrhosis, and 
noted that repetition of oral cholecystog- 
raphy with double doses in 9 patients who 
had absent visualization with single doses, 
revealed better opacification in only one. 

The radiologic demonstration of esoph- 
agogastric varices is important in the investi- 
gation of upper gastrointestinal bleeding. 
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Occasionally cirrhosis causes atypical con- 
figurations of the liver, particularly its left 
lobe. In 1 case the left lobe was enlarged, 
and impinged on the cardia. The resulting 
defect was attributed to carcinoma of the 
cardia. The patient had slight bleeding 
from the upper gastrointestinal tract, and 
small esophageal varices were present. Since 
the possibility of the defect in the stomach 
being due to varices was discounted, opera- 
tion was advised. At laparotomy the gastric 
defect was found to be due to extrinsic pres- 
sure from a nodular, hypertrophied left 
lobe of the liver. (Fig. 165). 

With the advent of shunting operations 
for relief of portal hypertension, visualiza- 
tion of the portal circulation is important. 
Such examinations are performed by injec- 
tion of contrast materials directly into the 
spleen percutaneously, by injection of the 
portal vein at operation, or by transhepatic 
injection. These examinations are best done 
under rigid control, with the operating 
room prepared. They should not be at- 
temped unless a shunting operation is con- 
templated. Visualization of the hepatic 
circulation has been achieved by aortography 
at the level of the eleventh thoracic vertebra. 
The resultant spleno-porto-hepatograms re- 
veal diminished circulation in cirrhotic livers, 
and are important in evaluating the circula- 
tion of the portal system and of the peri- 
gastric and periesophageal venous trunks. 
The information derived from visualization 
of the hepatic venous or arterial bed requires 
further evaluation. 

Cirrhosis of the liver also 1s produced by 
chronic inflammation of the biliary radicles. 
In its primary form, biliary cirrhosis is 
relatively uncommon. It occurs more often 
in women, and is characterized by jaundice 
and considerable hepatosplenomegaly. The 
liver remains smooth, and the smaller hepatic 
radicles show evidences of cholangitis and 
pericholangitis. Involvement of the liver 
cells does not occur until late. The disease 
pursues a slow, progressive course. As 
jaundice develops, the disease simulates 
portal cirrhosis. A differential diagnosis 
often is quite difficult, and_ radiologic 
methods of investigation are not particularly 
helpful. 


Cirrhosis also results from biliary tract 


obstruction and inflammation. Occasionally 
this is produced by congenital defects such 
as atresia of the common bile duct or a major 
duct. Parasitic infestations of the liver are 
another etiologic agent. Such biliary cirrhosis 
may terminate fatally unless the cause of 
obstruction is removed. In these patients 
percutaneous, transhepatic or operative in- 
trahepatic cholangiography is a most useful 
procedure for identifying the ductal system. 

An interesting form of veno-occlusive liver 
disease in West Indian children and adults 
was described by Stuart and Bras. The 
primary lesion in the acute stage is wide- 
spread occlusion of the smaller and medium 
sized hepatic veins and sinusoidal congestion 
with pressure necrosis of the periportal paren- 
chyma. Hepatomegaly and ascites appear 
as a result of obstruction of the hepatic 
venous outflow. This disease either subsides 
or progresses to cirrhosis with ascites, hepa- 
tosplenomegaly and infrequently, jaundice. 
These authors demonstrated roentgenograms 
of liver specimens injected with barium 
which disclosed that only the main hepatic 
vessels filled, while the smaller vessels were 
not opacifed. 
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INFLAMMATORY DISEASES OF 
THE BILIARY TRACT 


In view of the progress being made in 
cholecysto-cholangiography a note as to 
technic of examination for inflammations of 
the biliary tract isin order. The examination 
begins with scout films, which often disclose 
calcified gallstones or a dilated gallbladder. 
Occasionally gas in the biliary ducts indicate 
the possibility of a fistula or a_ previous 
surgical procedure involving the biliary tract. 
The basic diagnostic procedure ts oral chole- 
cystography. Three grams of Telepake is an 
acceptable routine for patients weighing less 
than 180 pounds. Heavier individuals are 
given from 4 to 5 grams, but this is not 
essential. Films are made 12 hours later 


in various prone and erect projections, and 
occasionally spot films under fluoroscopic 
control are obtained with the patient erect. 
Reexaminations of non-visualized gallblad- 
ders or the preliminary use of double doses 
are no more conclusive than a well-performed 
routine examination. Occasionally, examina- 
tion with double and triple doses will permit 
some opacification of a previously non- 
visualized gallbladder, thereby permitting 
the identification of radiolucent stones. Non- 
visualization is indicative of impaired ab- 
sorptive function of the gallbladder mucosa. 
If operation is contemplated, and conditions 
permit, we usually check with a repeat 
study 1 to 2 weeks later using the same dose 
of contrast material. Not infrequently, 
particularly after a bout of acute cholecys- 
titis, the function of the gallbladder returns 
and reveals stones. The presence of a normal 
visualization soon after absent opacification 
brings up the question as to whether a non- 
calculous cholecystitis had been present. 
It should be recalled that other causes of 
absent visualization exist, such as recent 
severe abdominal trauma or renal colic. 

It is helpful to administer a fatty meal 
just before taking the 12-hour films. This 
often results in better identification of the 
cystic and common ducts. Pharmacological 
aids in visualization of the biliary system 
also may be utilized. Paregoric and other 
opium derivatives produce spasm of the 
sphincter of Oddi, improving the opacifica- 
tion of the biliary ducts. The combination 
of paregoric with heavier doses of contrast 
medium for opacifying the common bile duct 
after cholecystectomy was recently proposed 
by Lowman and Lawson. 

In evaluating oral cholecystography, one 
must be sure that the proper dose had been 
taken, and that the contrast medium entered 
the intestinal tract. If the test dose 1s 
retained in the stomach, the examination 
obviously is unreliable. This may occur 
because of pyloroduodenal obstruction in- 
cident to duodenal ulcer or the use of drugs 
which inhibit gastric motility. Other causes 
include disturbances of intestinal absorption 
or rapid transit through the intestinal tract, 
although these are rather infrequent in my 
experience. If contrast medium is noted in 
the stomach, a film made after 36 hours will 
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not infrequently disclose a normal function- 
ing gallbladder. Recently we had 1 patient 
in whom the intact pills passed through the 
intestinal canal. He had a normal visualiza- 
tion after being given the same dose in 
powder form. 

Intravenous cholangiography with Chole- 
gafin is useful for visualizing the biliary 
system in patients who have non-functioning 
gallbladders as demonstrated by oral chole- 
cystography. It does not replace the con- 
ventional examination because it is not a 
test of the function of the gallbladder mucosa. 
However, it is of considerable importance in 
the examination of post-cholecystectomy pa- 
tients for demonstration of the common bile 
duct. Failure to enter the biliary sac 1s 
presumptive evidence of cystic duct obstruc- 
tion. Occasionally the distal portion of the 
common duct does not visualize during 
intravenous cholangiography, so that stones 
in this are undiagnosed. Visualization of 
the ductal system is not constant even 
in patients in whom we ordinarily anticipate 
a satisfactory result, and for no apparent 
reason. Oral cholecystography followed 
immediately by intravenous cholangiography 
sometimes ts a superior method for outlining 
the gallbladder and its passages. Intraven- 
ous cholangiography is usually unsuccessful 
in patients with jaundice when the serum 
bilirubin level is over 5 mgm. per cent, or 
when the bromsulfalein clearance is between 
20 and 30 per cent. We have not had per- 
ceptibly better results when carrying these 
examinations to 24 hours. 

Percutaneous transabdominal cholangiog- 
raphy 1 is best done in patients with obstruc- 
tive jaundice to localize obstructive sites. 
Operative cholangiography also enables ob- 
structions to be identified, particularly at 
the distal end of the common ducts or within 
the liver substance. Postoperative “T”’ tube 
cholangiograms serve to provide similar 
information. 


Additional Reading 


BERLIN, H. S., Poppet, M. H. and STE1nN, J.: 
Intravenous Cholangiography: Pitfalls in Inter- 
pretation, Radiology, 67, 840, 1956. 

Boreapis, A. G.: Upright Cholangiography, 
Radiology, 63, 226, 1954. 


BREWER, A. A.: Physiological Stasis: a Cause of 
Cholecystographic Error, Am. J. Roentgenol., 
58, 106, 1947. 

Coun, E. M., BERGER, S. M. and KREMENS, V:.: 
Cholecystography in the Presence of Jaundice, 
Ann. Int. Med., 46, 53, 1957. 

Ferris, D. O. and WEBER, H. M.: Evaluation of 
Routine Operative Cholangiography, A.M.A. 
Arch. Surg., 73, 197, 1956. 

GOTTLIEB, C. and BERANBAUM, S. L.: Gastric 
Residue in Cholecystography, Am. J. Digest. 
Dis. 17, 389, 1950. 

Jorpan, P. H., Jr.: The Use of Intravenous 
Cholangio-Cholecystography in the Diagnosis of 


Acute Conditions of the Abdomen, Surg., 
Gynec. & Obst., /02, 218, 1956. 
Lowman, R. M. and Lawson, R.: Improved 


Techniques in Oral Cholangiography in the 
Postcholecystectomy Patient, Surg., Gynec. & 
Obst., 104, 622, 1957. 

MITCHELL, D. J.: Basic Combined Cholecystangi- 
ography, Brit. J. Radiol., 29, 133, 1956. 

REMOLAR, J., KAtz, S., RYBAK, B. and PELLIzaRI, O.: 
Percutaneous Transhepatic Cholangiography, 
Gastroenterology, 3/, 39, 1956. 

REyYNOLps, L. and Futon, H.: Oral Cholecystog- 
raphy with Iopanoid Acid, J.A.M.A., 159, 1358, 
1955. 

SHAPIRO, R.: 
245, 1954. 

SmMEpDAL, M.I.: Cholecystography—The Role of the 
Stomach Antrum in the Interpretation of Radio- 
graphs, S. Clin. North America, 32, 847, 1952. 

SPARKMAN, R. S. and E xtis, P. R.: Intravenous 
Cholecyst-Cholangiography in Emergency Ab- 
dominal Diagnosis, Ann. Surg., 143, 416, 1956. 

Teptick, J. G. and ADELMAN, B. P.: Retention of 
the Opaque Medium during Cholecystography, 
Am. J. Roentgenol., 74, 256, 1955. 

Twiss, J. R.: Current Concepts in the Diagnosis 
and Treatment of Biliary Tract Disorders, 
New York State J. Med., 57, 929, 1957. 

Watt, C. A. and PEARTREE, S. P.: Practical Value 
of Operative Cholangiography, J.A.M.A., 164, 
236, 1957. 

Watters, W.: Unusual and Complicated Lesions 
of the Biliary Tract and Their Treatment, A.M.A. 
Arch. Surg., 72, 678, 1956. 

WHITEHOUSE, W. M.: Correlation of Surgical 
Pathology with Telepaque Cholecystography in 
Doses of Two Grams, Surg., Gynec. & Obst., 
100, 211, 1955. 

Wise, R. E. and O’Brien, R. G.: 
of the Intravenous Cholangiogram, 
160, 819, 1956. 


Cholecystography, Radiology, 62, 


Interpretation 
J.A.M.A., 


Cholecystitis in Children.— Acute chole- 
cystitis is more frequent than chronic chole- 
cystitis. Jaundice is fairly frequent because 
the gallbladder and common duct are rather 
close, permitting intermittent obstruction. 
Cholelithiasis is infrequent. In a series of 
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30 cases of proved childhood cholecystitis 
Ulin, Nosal and Martin found stones in 
57 per cent, and in 7 per cent stones were 
present in the common duct also. About 
half of these patients were jaundiced. Chole- 
lithiasis has been related to excessive excre- 
tion of pigment due to hemolytic anemia. 
Griffin and Smith found gallbladder disease 
a complication in more than half their 
patients with hemolytic anemia. 

The radiologic investigation of the gall- 
bladder in children follows the same pro- 
cedure as in adults. We use 1.5 grams of 
Telepake in children who weigh 50 pounds 
or less. In children who do not swallow 
the tablets it is best to administer crushed 
tablets through a nasogastric tube, making 
sure to flush the tube thoroughly before 
withdrawing it. Intravenous cholangiog- 
raphy has relatively little application. 
However, operative cholangiography is a 
diagnostic necessity in the radiologic explo- 
ration of the biliary tree for obstructions. 

Acute and Chronic Cholecystitis.— This 
occurs most often in women in the fourth 
decade of life. Symptoms often are sudden 
in onset, but previous distress and digestive 
disturbances are frequent. Acute episodes 
are characterized by epigastric pain which 
settles in the right upper quadrant. Scout 
films at this time may disclose a faintly out- 
lined globular shadow which represents a 
swollen, tense gallbladder. Oral cholecystog- 
raphy usually disclosed non-visualization. 
When the acute phase subsides, repeat ex- 
amination often reveals a return of function, 
sometimes within a week or 10 days. The 
absence of gallstones serves to identify the 
disease as non-calculous cholecystitis. Never- 
theless, in several such cases observed by us 
small pigment stones were present at later 
operation even though careful oral chole- 
cystography was normal. Often small stones 
are best identihed on films showing a con- 
tracted, almost empty gallbladder. 

Chronic non-calculous cholecystitis is as- 
sociated with symptoms of biliary dysfunc- 
tion. Oral cholecystography discloses per- 
sistent diminution of concentration or non- 
visualization, the former often being quite 
difficult to evaluate. Intravenous cholangi- 
ography is useful in this situation, because 
entrance of the contrast medium into the 


gallbladder serves to demonstrate patency 
of the cystic duct and the presence of stones. 

Acute gangrenous cholecystitis can pro- 
gress to perforation, with pericholecystic 
infection and abscess formation. A large 
granulomatous mass sometimes can be iden- 
tified on scout films. If this reaches sufficient 
size it may deform the adjacent transverse 
colon or hepatic flexure by extrinsic pressure. 
Envelopment of the bowel by the inflamma- 
tion can simulate intrinsic neoplastic disease. 
As a rule, oral cholecystography shows 
nothing more than failure of visualization 
and intravenous cholangiography is not 
particularly helpful. If gangrene causes 
intraperitoneal perforation with expulsion of 
bile an acute and often fatal bile peritonitis 
results. 

Acute emphysematous cholecystitis, or 
pneumocholecystitis, results from infection 
with gas-forming organisms such as Cl. per- 
fringens or E. Coli. This condition cannot 
be differentiated clinically from acute chole- 
cystitis. Radiologically, the presence of gas 
within the walls of the gallbladder produces 
a picture which is quite diagnostic because 
of the radiolucent band which defines its 
periphery. When the sac itself is filled with 
gas, pneumocholecystitis ensues, and the 
radiolucent sac may be identified on plain 
films. The gas also can enter the biliary 
ducts if the cystic duct is patent. Most of 
these patients have gallstones, and it is 
believed that the condition is initiated by 
cystic duct obstruction followed by decreased 
local resistance of the gallbladder wall, 
increased activity of the bacterial invaders 
and production of gas in the gallbladder wall 
extending into the biliary sac. Other mechan- 
ical obstructions such as strictures, kinks, 
anomalous vessels and adhesions can set up 
a similar mechanism. The possibility that 
pericholecystic gas is due to penetration 
into the Aschoff-Rokitansky sinuses was 
suggested by Rocco, Hunt and Sadran. 

Cholecystitis and Cholelithiasis.— This is 
by far the most frequent gallbladder disease. 
In addition to the inflammatory changes in 
the wall, intraluminal stones may vary from 
tiny concretions to large, facetted calculi. 
Radiotransparent stones are composed main- 
ly of cholesterol and bile pigment, while the 
opaque variety contains sufficient calcium to 
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jaundice. Gallstone ileus follows the pattern 
of intrinsic obstruction, and the level of the 
impaction of a gallstone is sometimes deter- 
mined accurately by identification of the 
stone itself. This is relatively easy if the 
stone contains calcium. With radiolucent 
stones, the point of obstruction is occasion- 
ally made out by demonstration of the con- 
vexity of the stone against the adjacent air 
in the bowel. 

Cholesterosis.—Often called “strawberry 
gallbladder,” this condition refers to mucosal 
deposition of yellowish-white cholesterol 
which shows up in striking contrast to the 
deep red mucosa beneath. Oral cholecystog- 
raphy is normal with the diffuse form of 
cholesterosis. The papillomatous form of 
cholesterosis may result in single or multiple 
small filling defects fixed to the wall of the 
gallbladder. Nonopaque gallstones some- 
times are coexistent, but can be differenti- 
ated by their mobility. Papillomatous 
growths present similarly fixed shadows, but 
can be diagnosed with certainty only by 
histologic examination. A relationship be- 
tween cholecystitis and cholelithiasis and 
cholesterosis often has been suggested. Such 
association was reported in about 11 per 
cent of cases by Feldman and Feldman, but 
others give figures as high as 50 per cent. 

A mystery infrequently encountered in 
clinical practice is the spontaneous dis- 
appearance of gallstones. We saw this in a 
55-year-old woman, who in 1940 had multiple 
gallstones with heavy calcific rims. Eight 
years later she returned for reexamination, 
and oral cholecystography showed a normal 
gallbladder without stones. There had been 
no operative intervention during this time 


(Fig. 176). 
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tion of nodular structures by localized collec- 
tions of such cysts, which in turn produce 
nodular deformities of the gallbladder wall 
often referred to as adenomas. Le Quesne 
and Ranger reported a group of 12 cases in 
which such nodules produced filing defects 
in the fundus of the gallbladder, and sug- 
gested that cholecystitis glandularis pro- 
liferans constituted an entity, the specific 
feature being a localized area of penetrating 
epithelial sinus formation with muscular 
hypertrophy. This either causes no symp- 
toms, or 1s associated with complaints sug- 
gestive of cholecystitis and_ cholelithiasis. 
Such nodular shadows cannot be distin- 
guished radiologically from adenomas, but 
certain signs such as a funnel-like filling 
defect, sometimes with a central pit, dye- 
filled spaces around the periphery of the 
gallbladder and a cystic duct stricture are 
suggestive. All depend upon retention of 
concentrating power by the gallbladder. The 
tendency for these structures to show up best 
on films after a fatty meal was noted. 

In a study of 495 gallbladders, Robertsson 
and Ferguson identified three groupings of 
Rokitansky-Aschoff sinuses. These included 
diverticula which reached the muscularis, 
those found in the intramuscular lacune, and 
those which penetrated the muscularis to 
reach the serosa. Normally the gallbladder 
~ contains few such structures, and these are 
quite superficial. With inflammation, and 
particularly with obstruction at the cystic 
duct increasing the pressure within the gall- 
bladder, these sinuses become frequent, 
deeper and more developed. They also 
increase in proportion to age. Often bile 
pigment and cholesterol crystals, and some- 
times stones are enclosed. Inflammatory 
changes usually are present. While these 


alterations are seen frequently on pathologic _ 


examination, their demonstration radiologi- 
cally is relatively uncommon. This is due 
to the failure of visualization because of 
chronic infammation. These sinuses appear 
as protrusions within the periphery of the 
visualized gallbladder, either as serrated or 
sometimes as irregularly linear transparencies 
separating the visualized portion of the gall- 
bladder from the true wall. In some cases 
actually thickening of the wall of the gall- 
bladder can be demonstrated. These struc- 


tures are seen to better advantage on films 
made after a motor meal. 
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Dysfunction of the Sphincter of Oddi.— 
The distal end of the common duct, includ- 
ing the sphincter of Oddi, is prone to intrinsic 
changes which cause either partial or com- 
plete extrahepatic biliary obstruction, with 
symptoms indistinguishable from gallbladder 
disease. In many, obstruction 1s insufficient 
to produce jaundice, and oral cholecyst- 
ography is normal, although some dilatation 
of the common duct may be seen. Intraven- 
ous cholangiography is more suitable for 
demonstrating such dilatation or prolonged 
opacification indicating partial obstruction. 
It is difficult to set an absolute value for the 
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size of the common duct. Between 7 and 
10 mm. is approximately correct. The shape 
of the duct as seen on intravenous cholangio- 
grams may be helpful, tapering of the distal 
end being suggestive of some pathologic 
change. In a considerable number of cases, 
the distal end of the duct does not opacify. 
Under such circumstances caution should be 
exercised in evaluating the examination. 

Doubilet and Mulholland regarded spasm 
of the distal end of the common duct at the 
sphincter of Oddi as physiologic, its chief 
importance being increased intraductal pres- 
sure causing reflux of bile into the pancreatic 
duct. They proposed this as one of the 
chief factors in the production of pancreatitis, 
and recommend sphincterotomy for relief 
of such excess pressure, together with chole- 
cystectomy whether or not the gallbladder 
is normal. 

There is variance of opinion as to whether 
sphincteric disturbances are entirely physi- 
ologic. Cattell and his co-workers regarded 
partial sphincteric obstruction as due to 
inflammatory stenosis which is associated 
with the formation of common duct stones 
in some cases. The complexity of the clinical 
picture of common duct stenosis was empha- 
sized by the difficulty in recognizing this 
condition either before or after operation. 
Cholangiographic evidence of a ductal diam- 
eter of from 8 to 15 mm. is regarded by them 
as indicative of partial block, while a diam- 
eter over 15 mm. 1s presumed to be definite 
evidence of sphincteric obstruction, as is 
prolonged opacification of the duct. An 
exception to this is made when the gall- 
bladder retains the contrast material, thereby 
permitting prolonged ductal opacification by 
constant excretion. Their opinion is that 
fibrosis of the sphincter of Oddi leads to 
stenosis, and that this occurs without com- 
mon duct stones and without previous opera- 
tion. Distal choledochal and sphincteric 
inflammation also follows operative trauma 
of sounding. Stones impacted in the distal 
end of the common duct can produce similar 
changes. 

A prominent cause of the post-cholecyst- 
ectomy syndrome is inflammation of the 
distal end of the duct, particularly when 
associated with retained stones. Intravenous 
cholangiography provides helpful data by 
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outlining the common duct in suitable 
patients. Walters remarked that efforts 
should be made to ascertain the condition 
of the common duct at operation. He re- 
garded operative cholangiography as supple- 
mental to thorough exploration. 

Inflammatory choledochal fibrotic stenosis 
in association with duodenal ulcers was 
described by Partington. His 3 patients had 
marked symptoms of biliary tract disease in 
the presence of normal cholecystograms. In 
2 typical attacks had been reproduced by 
morphine. Operative cholangiography con- 
firmed the preoperative impression of partial 
obstruction at the distal end of the common 
duct. The gallbladder was normal in 2 and 
slightly thickened in | patient. Microscopic 
examination of tissue removed at trans- 
duodenal exploration of the sphincter of 
Oddi showed marked inflammatory changes, 
which accounted for the partial obstruction. 

Inflammation in the extrahepatic biliary 
system involves other areas. Cystic duct 
stenosis sometimes can be suggested from 
intravenous cholangiograms by failure of 
visualization of the gallbladder in an other- 
wise normal study. Strictures elsewhere in 
the biliary system also cause obstruction. 
Here intravenous cholangiography is supple- 
mented by either transhepatic or operative 
cholangiography, particularly when congeni- 
tal strictures are suspected. 

Lorinc and Herczeg mentioned that ducts 
measuring 20 to 30 mm. in diameter were 
not infrequent after cholecystectomies done 
10 to 20 years before. They regarded this 
as a compensatory reservoir function of the 
common duct, even though others believe it 
to be a manifestation of biliary dyskinesia. 
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PANCREATITIS 


Pancreatitis 1s a relatively frequent disease 
which often is unrecognized. Its acute stages 
are dramatic, but the chronic form may be 
asymptomatic or produce relatively non- 
descript complaints. At present, obstruction 
at the distal end of the common duct 1s 
regarded an important causative factor be- 
cause increased intraductal pressure favors 
reflux of bile into the pancreas. Other condi- 
tions also are associated with pancreatitis. 
Recently Dreiling and Janowitz summarized 
these and enumerated the experimental evi- 
dence for the production of pancreatitis. 
Basically, this is an infectious disease with 
an obstructive common channel mechanism 
the prime cause. Other factors include 
abdominal trauma, alcoholism and cirrhosis 
of the liver, metabolic and nutritional dis- 
turbances such as hemochromatosis, essential 
hyperlipemia, vascular diseases as seen with 
diabetic ketosis, periarteritis nodosa and 
certain toxic and allergic diseases. Chole- 
cystitis and cholelithiasis occur together 
with pancreatitis in about 70 per cent of 
cases. Peptic ulcers perforating towards the 
pancreas often are associated with pan- 
creatitis. | Doubilet and his co-workers 
stressed the association between physiologic 
sphincteric spasm, increased intraductal 
pressure and biliary reflux. The hereditary 
aspects of chronic pancreatitis were dis- 
cussed by Gross and Comfort, and Comfort 
and Steinberg. 


Chronic pancreatitis often appears after 
previous acute episodes, but may occur 
without such a preexistent process. Paren- 
chymal and intraductal calcareous deposits 
often are present with chronic pancreatitis. 
The intraductal stones, as a rule, are discrete, 
whereas parenchymal stones are either dif- 
fusely disseminated or localized, with adja- 
cent chronic inflammatory changes. The 
clinical activity of chronic pancreatitis can- 
not be directly correlated with pancreatic 
lithiasis. Nevertheless, their demonstration 
radiologically often points towards a correct 
diagnosis. 

Pancreatitis occurs in children as well as 
adults. Reeves and Moran described diffuse 
pancreatic calcification in a 4-year-old girl 
who had no pain. They noted 5 other cases 
in patients less than 35 years old, all with 
long illnesses. Blumenstock, Mithoefer and 
Santulli reviewed 36 cases from the litera- 
ture. These were usually acutely ill patients 
with generalized abdominal pain, nausea, 
vomiting and tenderness. These authors 
presented 4 additional cases in infants, 3 
being 15 months or younger, and the fourth 
6 years old. A definite association with 
severe abdominal trauma was present. Para- 
sitic infestations of the intestinal tract and 
abnormalities of the biliary system were 
relatively frequent. 

The association of alcoholism and acute 
pancreatitis is important. Bockus and his 
co-workers found that the incidence of 
biliary disease and alcoholism were about 
equally important in this respect. 

The clinical picture of acute pancreatitis 
is varied, and often is misdiagnosed as acute 
biliary tract disease, intestinal obstruction, 
myocardial infarction or acute appendicitis. 
Jaundice is relatively common in patients 
with underlying gallbladder disease, but 1s 
less so in alcoholic patients. Laboratory 
evidence of serum amylase elevation is 
helpful. This may be misleading, since 
similar changes are encountered in other 
conditions. 

Acute pancreatitis occurs as suppurative 
pancreatitis with abscess formation, acute 
edematous interstitial pancreatitis, and ne- 
crotic pancreatitis with hemorrhage. These 
cannot be accurately distinguished one from 
another clinically or radiologically. Occa- 
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been noted rarely along the aorta or the 
mediastinum. The left perinephric space 
may be entered, simulating a perinephric 
abscess. Extension to the porta hepatis may 
result in fibrotic changes in the distal end 
of the common duct, or in the adjacent 
gallbladder or duodenum. 
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OPERATIVE AND POSTOPERATIVE 
CHOLECYSTOGRAPHY AND 
CHOLANGIOGRAPHY 


Investigation of the gallbladder and biliary 
ducts at Operation is an important procedure 
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stoma. This is accompanied by midepigas- 
tric pain, persistent vomiting and hematem- 
esis, and sometimes a palpable mass. It may 
occur acutely, or less often in a chronic form 
with relatively little discomfort. Radio- 
graphic examination discloses this condition 
by the presence of small bowel within the 
stomach. The size of the defect depends 
upon the extent of invagination. Compres- 
sion studies are useful in identifying the 
characteristic striations of the lesser bowel 
within the lumen of the stomach. 

Postoperative volvulus of the small intes- 
tine presents the picture of intestinal ob- 
struction. A single loop of bowel may be 
involved, or the entire small intestine can 
rotate. The later is more frequent in 
children, usually associated with a congenital 
mesenteric fold deformity. In adults volvu- 
lus occurs around a postoperative adhesion, 
underlying mesenteric attachment abnormal- 
ities being less frequent. A blind loop of 
bowel may rotate and present a _ bizarre 
clinical picture, inasmuch as the loop is not 
in continuity with the remainder of the 
intestinal tract. Such a case of volvulus of 
a blind ileal loop following ileosigmoidos- 
tomy was reported by Eliasoph, Marshak 
and Wolf. Colonic voloneus also may occur 
with signs and symptoms of an acute ob- 
struction. 

Intestinal obstruction also follows intra- 
abdominal adhesions, which may form soon 
after operation, or may become symptom- 
producing much later. This has been dis- 
cussed before. Adhesions sufficient to cause 
a mechanical block can appear within a few 
days after operation. The distinguishing 
features between this condition and _ physi- 
ologic ileus are indeterminate but the diag- 
nosis may be facilitated by the use of water- 
soluble contrast substances such as Hypake 
or Gastrografin. Internal hernias also may 
form because of adhesive bands, or may 
follow rents in the mesentery. 

An interesting complication of gastroin- 
testinal surgery is the development of blind 
pouches. After gastroenterostomy, local 
outpocketings result from the weight and 
pull of the jejunal loop on the stomach. 
Landy suggested that these might be an 
etiologic factor in the production of stomal 
ulcers because of the prolonged action of 


acid gastric juice on the stoma of the pouch. 
In 2 cases described by Thommen, these 
lesions had been called ulcers, but at opera- 
ation were found to be simple deformities 
caused by the traction of adhesions. Intes- 
tinal pouches of the blind end also follows 
side-to-side anastomsosis of the small and 
large bowel. Heifetz and Senturia reported 
8 cases, 5 with symptoms. 

Marked dilatation of an excluded loop of 
intestine sometimes follows ileotransversos- 
tomy. In acase seen by us after operation for 
regional enteritis the ascending and proximal 
transverse colon became about 10 times 
normal size, and retained barium for more 
than 6 months. This patient complained of 
an unpleasant sensation of weight in the 
abdomen. Sentoria and Heifetz noted symp- 
toms simulating partial intestinal obstruction 
and macrocytic anemia among the complica- 
tions of intestinal pouches following lateral 
anastomosis. 

Physiological disturbances after subtotal 
gastrectomy, referred to as the “dumping 
syndrome,” are characterized by epigastric 
fulness, distress, pallor, nausea, palpitation 
and vomiting among other systemic com- 
plaints, and occur at varying times after 
operation. Goligher and Riley noted no 
definite relation to the type of operation, 
but observed that it was slightly more fre- 
quent after extensive resections. In many, 

spontaneous amelioration of symptoms was 
observed. Webber, Bender and Moore 
recently reviewed the various etiologic con- 
cepts and concluded that the physiological 
alterations were due to the altered anatomy. 
Distention of the small intestine is considered 
an important factor. The pyloric sphincter 
is lost after gastrectomy, and food passes 
immediately into the upper jeyunum or duo- 
denum by gravity. This distention is held 
responsible for untoward symptoms. Symp- 
toms may be reproduced by administering 
hypertonic glucose as a test substance. 
Patients given 150 cc. have similar symptoms 
at a time corresponding with that as- 
sociated with eating. The introduction of 
hypertonic solutions produces an influx of 
body fluids into the jeyunum, distending this 
organ with consequent symptoms. Similar 
results were obtained after introduction of 
balloons into the jejunum and inflating them. 
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However, not every patient so examined 
presents clear correlations, and probably 
there are many other factors still to be under- 
stood. The radiologic changes associated 
with the dumping syndrome are not diag- 
nostic. 

The influence of vagotomy on gastro- 
intestinal activity is manifested chiefly by 
reduction in peristaltic activity and atony, 
insofar as radiologic changes are concerned. 
There is a tendency for gradual remission of 
this effect over a prolonged period of time. 
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INFLAMMATORY DISEASES OF 
THE SPLEEN 


Splenic abscesses usually follow splenic 
artery or vein thrombosis, or infected embol 
produce infarcts which subsequently break 
down. They were seen more often in pre- 
antibiotic days, and even then were infre- 
quent. Occasionally perisplenitis results in 
fixation of the spleen against an adjacent 
viscus such as the stomach, and causes 
secondary pressure defects. 

A case of primary splenic abscess was 
reported by Gelfand. The dome of the 
diaphragm was elevated, and a fluid level 
was seen beneath the left diaphragm dis- 
placing the heart upwards. Fourteen pints 
of water brown pus were aspirated. 
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PARASITIC INFESTATIONS 


Amebiasis.— The most frequent protozoan 
infection affecting man is Entamoeba histoly- 
tica. This primarily affects the colon, and sec- 
ondarily involves the liver and lungs. Exten- 
sion into the thorax isfrom the underlying liver 
or diaphragm, but occasionally pulmonary in- 
volvement occurs as an isolated phenomenon. 

The parasite passes through two phases, 
the trophozoite and the cystic stages. The 
active trophozoites emerge from cysts which 
pass to the ceum after being swallowed. 
These are ingested with contaminated food 


or water, and may also be transmitted by 
flies or infected food handlers. Diarrhea 
with blood and mucus is common in the 
acute phase, acute amebic dysentery. The 
chronic gastrointestinal disturbances of vari- 
able diarrhea, nausea, vomiting and abdom- 
inal pain are more common. 

Amebic colon ulcers tend to con- 
centrate in the cecum and _ascending 
colon, but may involve the entire bowel and 
extend to the terminal ileum. These vary 
considerably in size. The larger ulcers 
destroy the submucosa and extend laterally 
as flask-shaped craters, with intact mucosa 
between them. 

Liver abscess is the most frequent com- 
plication. This can occur insidiously at any 
time, with no indication of the underlying 
amebiasis. Fever, pain in the liver area and 
sometimes in the chest are the presenting 
symptoms. While liver abscesses usually are 
unilocular in the right lobe, multiple ab- 
scesses are not infrequent. An inflammatory 
reaction develops with chronic, and at times, 
acute hepatitis. With extension of the 
inflammation to the diaphragm, an amebic 
abscess may pass into the chest. 

In the asymptomatic stage, the patient 
may become a cyst carrier, with confusing 
minor gastrointestinal disturbances. Epi- 
sodes of diarrhea and constipation are not 
uncommon. The symptomatic stage of the 
disease is reached when the cysts break 
through and the bowel inflammation be- 
comes marked. 

The radiologic diagnosis of early amebiasis 
is difficult. The usual picture 1s one of hyper- 
motility of barium through the small intes- 
tine and rapid passage into the colon. No 
gross mucosal alterations are visible, but 
there may be considerable cecal irritability, 
which in itself is not diagnostic of anything 
specific. During the acute phase, cecal 
spasm and irritability becomes more pro- 
nounced, and as the inflammation increases 
the cecum and ascending colon are rendered 
into a cone-like structure. The cecum 
becomes granular and irregular. With further 
progression to a chronic stage, the ascending 
and sometimes the transverse colon develop 
localized narrowings and irregularities asso- 
ciated with spasm. In the most extensive 
form, the entire colon is markedly irritable. 
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Toxoplasmosis. — This protozoan infection 
may develop as an intrauterine disease or as 
an early postnatal infection. The organism 
produces a vascular inflammation with ne- 
crosis of perivascular tissues, followed by 
granuloma formation and ending with cal- 
cification. The most frequent site is the 
central nervous system, with a classical 
picture of encephalitis with hydrocephalus. 
No direct effects upon the abdominal organs 
have been described. 

Malaria.— The radiologic changes observed 
in malarial patients are those referable to 
splenomegaly, and occasionally hepatomeg- 
aly. No characteristic gastrointestinal 
changes are produced. 

Metazoan Infestations.—Infection with 
flat worms produces both gastrointestinal 
and systemic disturbances. Of particular 
interest radiologically is infestation with 
taenia soleum, the pork tapeworm, taenia 
saginata, the beef tapeworm, and taenia 
echinococcus. These organisms have no 
gastrointestinal tracts, and consequently 
their radiologic identification is dependent 
on displacement of barium within the pa- 
tient’s intestine. Taenia echinococcus is too 
small to be so identified. However, in the 
early stage of infestation there is marked 
irritability of the intestinal tract. The pork 
and beef tapeworms reach considerable 
length, producing intraluminal ribbon-like 
defects up to 7 or 8 meters long. The adult 
worm is anchored in the jeyunum.and grows 
downward. The fish tapeworm, diphyllobo- 


17 


thrium latum, has been identified radiolog- 
ically, but these defects are smaller than 
either the beef or pork tapeworms. 

In the cystic stage the pork tapeworm 
causes cysticercosis, identified by the pres- 
ence of multiple, somewhat ovoid small 
widely scattered intramuscular calcifications. 

Echinococcus infestation 1s widespread. 
Man acts as the intermediate host. After 
the tapeworm eggs are swallowed, the hatch- 
ed embryos penetrate the intestinal mucosa, 
reaching the liver through the portal vein. 
These develop into hydatid cysts. If the 
arterial or lymphatic. systems are invaded, 
echinococcus appears 1n almost any organ in 
the body. As a consequence of irritation, a 
fibrotic capsule is formed by the host around 
the capsule of the cyst. No anatomic com- 
munication exists between the enveloping 
capsule formed by the host and the hydatid 
cyst. Calcifications often appear in the wall 
of the host cyst. Perforation of infected 
liver hydatid cysts into the biliary tree 
permits entrance of the organism into the 
gastrointestinal tract. Perforation of liver 
hydatid cysts results in the spread of daughter 
cysts into the abdominal cavity, and a pro- 
nounced peritoneal reaction characterized 
by profuse serous effusion often occurs. 
These peritoneal cysts likewise become cal- 
cified. Primary abdominal cysts occurring in 
the mesentery or the omentum may be freely 

movable and quite large. Hydatid cysts also 
appear in the spleen, resulting in spleno- 
megaly. These, too, occasionally are sur- 
rounded by calcification. 

Schistosomiasis.— Infestation with schis- 
tosoma japonicum or mansoni gives rise to 
a marked inflammation of the liver as the 
larvz enter the portal vein, with generalized 
abdominal discomfort, marked debilitation 
and diarrhea. There may be marked irrita- 
tion of the gastrointestinal tract, especially 
the colon, as the eggs penetrate the intestinal 
wall. Following the acute stage a chronic 
stage appears, with large numbers of eggs 
carried to the liver, where they cause miliary 
abscesses which later appear as_ pseudo- 
tubercles. The diagnosis of this infestation 
depends upon the identification of the 
organism. It was recently pointed out by 
Rodriguez, Garcia, Palmieri, Rivera and 
Rodriguez-Molena that schistosomiasis of the 
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that they are identified on scout abdominal 
films even when no contrast material is used. 
If obstruction occurs, the usual dangers of 
perforation, volvulus and strangulation all 
appear if the condition is not relieved. The 
association of acute pancreatitis with ascaris 
infestation in children was noted by Dobbs, 
who reported a case of a 12-year-old girl. 
In gathering 14 other cases of acute pan- 
creatitis, 3 were found to have ascaris in- 
festations. The pancreatitis is attributed to 
mechanical obstruction of the pancreatic 
ducts by the round worms. 

Oxyuriasis.— Pinworm infestations are 
quite frequent, but rarely involve the ab- 
domen. However, pinworms occasionally 
penetrate into the pelvic peritoneal cavity, 
producing a granuloma. Beddoe reported a 
16-month-old girl with such a granuloma, 
recording this as the twentieth such case. 
At operation, the abscess contained egg and 
adult forms. The genital tract was con- 
sidered the entering route. Extrinsic pressure 
of a peritoneal granuloma against the bowel 
causing pencil-like stools was reported by 
Symmers. 

Hookworm Disease.— After penetrating 
the skin, the hookworm larvz are carried to 
the lungs and enter the upper gastrointes- 
tinal tract after being expectorated and 
swallowed. Attachment of the hookworm to 
the mucosa is by means of hooklets, and this 
is followed by a local inflammation. Occa- 
sional instances of perforation of the intes- 
tinal tract and peritonitis have been recorded. 

The earliest radiologic abnormality is a 
disorganized function of the lesser bowel, 
with excessive peristalsis, segmental con- 
traction and mucosal distortion. Some 
jejunal narrowing occurs. These changes are 
attributed to injury of the intramural nerv- 
ous system by the hooklet attachment. 
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FUNGUS INFECTIONS 


Fungus infections of the gastrointestinal 
tract are uncommon, actinomycosis being 
the most frequent offender. These organisms 
reach the enteric canal after being swallowed 
by patients who have bucco-pharyngeal 
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lesions, a frequent manifestation of this 
disease. The stomach, duodenum and 
jejunum are not affected as a rule, but gastric 
involvement has been reported. Fuller and 
Wood described a 48-year-old man who had 
had postprandial heartburn, eructations and 
vomiting for 5 years. A deformity of the 
lesser curvature suggestive of an infiltrative 
ulcerating lesion was identified as being due 
to actinomycotic infiltration. Another pa- 
tient with gastric actinomycosis was reported 
by Schmitt. A prepyloric rigidity suggesting 
a carcinoma was present, and at operation 
actinomycotic granulation with abscess for- 
mation and fistulas were found involving 
the anterior wall of the stomach, the trans- 
verse colon, the mesocolon and part of the 
omentum. 

Actinomycotic infection of the cecum and 
appendix is more frequent. It is believed 
that the fluid contents of the small intestine 
do not break the continuity of the mucosa, 
so that the fungus cannot invade deeper 
tissues. With an attack of appendicitis, ideal 
conditions are provided for infection. The 
lesion then involves the cecum, the terminal 
ileum and the ascending colon with an 
inflammatory granulomatous mass, second- 
ary infection is followed by sinus tracts, 
abscesses and fistulas. Further complications 
from adhesions produce obstruction. Radio- 
logically, the lesion often is indistinguishable 
from tuberculosis, and may simulate entero- 
colitis or malignant disease. The diagnosis 
is established by demonstrating the char- 
acteristic sulfur granules from the lesion. 

Colonic involvement with actinomycosis is 
rare. Hoffman reported a case diagnosed as 
diverticulitis with abscess formation and 
possibly neoplasm. This was regarded as 
the seventh in the literature, and in none 
had a correct diagnosis been made preopera- 
tively. Fistula formation and secondary 
rectal stenosis is quite prominent with 
anorectal actinomycosis, which is consider- 
ably more frequent. 

Intra-abdominal coccidiomycosis is rare. 
A case with peritoneal and small bowel 
involvement was reported by Greaves. This 
patient had no gastrointestinal symptoms. 
At necropsy, fungoid nodules were found 
studding the heart, spleen, kidneys, liver and 
peritonsum. Two intestinal ulcers were 
present. 


Stiles and Davis mentioned that coccidio- 
mycosis may give rise to ulcerating and 
nodular granulomatous lesions, and_pert- 
toneal dissemination may resemble tuber- 
culosis. 

Histoplasmosis of the abdomen and gas- 
trointestinal tract is rare. A verihed case of 
diffuse visceral histoplasmosis with ante- 
mortem findings of mucosal damage and 
early ulceration was reported by Beibert. 
This patient had a history of anorexia, 
weight loss, chills, loose stool, pain in the 
right lower chest, abdominal fulness and 
hepatosplenomegaly. Association of histo- 
plasmosis with appendicitis and mesenteric 
adenitis was mentioned by Raftery, Trafis 
and McClure, who noted its presence in 5 per 
cent of cases of appendicitis and in 43 per 
cent of cases of mesenteric adenitis. Lym- 
phoid hyperplasia was the predominant histo- 
pathologic finding. Inasmuch as histoplas- 
mosis has an affinity for the reticuloendo- 
thelial system, the spleen is affected fre- 
quently. The diagnosis is suggested bv 
multiple round calcific splenic densities. 
Some are solid, others have concentric or 
laminated appearances. These usually rep- 
resent the healed stage of the disease, and 
cannot be distinguished from healed 
tubercles. 

Abdominal infection with aspergillosis ts 
unusual. This organism affects the lungs, 
and its presence in the gastrointestinal tract 
does not give rise to clinical complaints. We 
have encountered one case in which asper- 
gillosis peritonitis was seen at postmortem 
examination in a 58-year-old patient who had 
been on intensive antibiotic and steroid 
treatment for polyarteritis nodosa. This 
patient had had previous gastrointestinal 
bleeding, attributed to cirrhosis of the liver. 
During treatment he developed bean-sized 
lumps on his scalp, under the chin and in the 
groin. One opened spontaneously, exuding 
a creamy yellow material from which no 
organisms could be cultured. Blood cultures 
also were normal. Radiologic examination 
of the abdomen disclosed a pronounced 
ileus, which was part of the picture of a 
severe peritonitis due to perforation of the 
lesser bowel. A pure culture of aspergillosis 
was obtained from the abdominal cavity. 

Intra-abdominal involvement with blasto- 
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on to exsanguinating hemorrhages. Roth- 
feld, Garey and Twining reported a tuber- 
culous fistula between the aorta and duo- 
denum in a 58-year-old man who died from 
a profuse gastrointestinal hemorrhage. We 
saw a 62-year-old man who expired because 
of perforation of an atheromatous aortic 
placque containing a caseating focus into 
the third portion of the duodenum. 
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SYPHILIS 


Gastric syphilis is either a congenital or 
acquired disease. Both are uncommon. 
Mendl, Jenkins and Hughes found no more 
than 10 cases of congenital gastric syphilis 
in the world literature. One of their cases, a 
10-year-old girl, had localized gastric syphilis 
of the middle of the greater curvature which 
progressed to typical linitis plastica, with 
deformity, rigidity, mucosal atrophy, ab- 
sence of peristalsis and greatly diminished 
gastric capacity. A positive blood Wasser- 
mann reaction was obtained, and gastric 
biopsy confirmed the diagnosis. The condi- 
tion responded to antisy philitic treatment. 

Acquired gastric syphilis is more common. 
The relative absence of symptoms in the 
presence of a markedly deformed stomach is 
noteworthy. The term gastric syphilis 
should be used only with tertiary lesions, 
inasmuch as the superficial gastritis some- 
times seen in the primary and secondary 
stages is not specific. 

Gastric syphilis originates as a small sub- 
mucosal infiltration along the midportion of 
the greater curvature. The lesion increases 
in size, producing a mass with a crater and 
muscular infiltration. An hour-glass con- 
figuration is produced when the infiltration 
extends to the pars media and lesser curva- 
ture. As the lesion progresses to the 
antrum, a funnel-like stiffening simulating 
neoplasm appears. Involvement of the 
entire stomach results in the characteristic 
leather-bottle stomach. Meyer and Singer 
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characterized by a stiff canal with smooth 
walls, and without clear cut demarcation 
from the normal intestine. No specific 
symptoms are present. Tuberculosis may 
produce a similar change, but occurs more 
often in the cecum and ascending colon. 

Rectal syphilis with extensive soft tissue 
change once was well known as a disease 
seen mainly in females. Tissue destruction 
was extensive, with multiple fistulas leading 
to the perineum, vagina, bladder and the 
abdominal cavity. 

Syphilitic involvement of the spleen is 
not uncommon in the congenital form of the 
disease, and is manifested by splenomegaly 
in newborns. Gummatous changes in the 
liver once were very common, but rarely are 
seen today. The pancreas is involved by 
gummas either as an infiltrating lesion or 
as a mass simulating tumor of the head of 
the pancreas, as occurred in a case reported 
by Castigliano. 
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REGIONAL ENTERITIS 


Regional enteritis is a disease of unknown 
etiology, originating as an acute inflamma- 


tion of the submucosal and subserosal lym- 
phatics, progressing to a chronic granulom- 
atous form. The disease occurs at any age 
from infancy on, but usually appears in early 
adult life. Howard, Pulaski and Morrissey 
reported 2 children 2} and 53 years old in 
whom the clinical picture was that of acute 
appendicitis, with intestinal obstruction in 
the first and a more chronic course because 
of jejunal involvement in the second. These 
authors noted that in children the clinical 
picture is one of lower abdominal pain which 
subsides spontaneously. The diagnosis of 
regional enteritis should be considered when 
the pain is unexplainable. The pathologic 
changes include thickening of the bowel wall, 
with mild edematous changes, marked en- 
largement of the mesenteric and_intra- 
abdominal lymph nodes, free fluid, and 
sometimes later adhesions and perforations. 
As a rule the terminal ileum and adjacent 
colon are the primary sites in children. 
Relatively few cases involving other areas 
have been reported. Some patients with 
childhood regional enteritis have been fol- 
lowed for as long as 13 years. 

Starting with the basic contribution of 
Crohn, Ginzberg and Oppenheimer in 1932, 
the chief site of occurrence appeared to be 
the terminal ileum. However, it soon 
became apparent that the disease was wide- 
spread. While most common in the ileum, 
the jejunum, duodenum and rarely the 
stomach also were affected. The question as 
to extension into the colon has come in for 
considerable discussion, and some believe 
that similar granulomatous lesions of the 
ascending colon is part of the same disease. 
The ulcerating exudative inflammatory le- 
sion of ulcerative colitis is quite different 
from that of regional ileitis. Segmental 
colitis, or right-sided ileocolitis, may repre- 
sent a pathologic entity intermediate be- 
tween these two processes. 

In order to understand the clinical picture 
of regional enteritis, the variability of the 
pathologic changes and of symptoms must 
be kept in mind, together with the under- 
standing that no specific relationship insofar 
as symptoms is concerned necessarily 1s 
present. Often the clinical picture of the 
early stage is explainable on the basis of 
the acute inflammatory serosal changes. 
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gathered 25 cases from the literature, and 
added another. While this may exist as an 
isolated lesion at first, it later develops into 
a generalized form. Radiologically, duodenal 
enteritis is accompanied by disturbed mobil- 
ity and deformities with narrowing which 
ultimately may become obstructive with 
consequent gastric dilatation. The duodenal 
mucosa becomes irregularly granular, with 
sudden or gradual transitional areas. With 
further progression fistulous tracts may 
appear. 

As a rule regional enteritis of the ileum 
and to a lesser degree, the jejunum, is the 
common pattern. There are cases in which 
the jejunum ts primarily affected, although 
these extend into the ileum and duodenum 
eventually. Three proven cases of jejunal 
enteritis, two of which also had duodenal 
extension, were mentioned by Janus. He 
noted that the greater curvature of the 
stomach was spastic and irritable because of 
the adjacent inflammation of the duodenum 
or jeyunum. 

The radiologic diagnosis of regional enter- 
itis depends on observation of changes ap- 
parent in the passage of barium, the demon- 
stration of abnormal mucosal patterns, the 
identification of stenotic and fixed loops and 
of fistulous tracts. It is not possible to 
estimate the patient’s condition purely on 
the basis of radiologic change. Patients with 
radiologic pictures of extreme involvement 
may have absent or mild symptoms. On the 
other hand, severe complaints often accom- 
pany relatively minor radiologic changes. 

Lesser bowel changes are best identified on 
gastrointestinal examination. Visualization 
of the terminal ileum by barium enema also 
may offer evidence of ileitis by revealing a 
narrowed fixed loop. Whenever the diagnosis 
is suspected because of changes seen on 
barium enema, investigation should be con- 
tinued by gastrointestinal examination with 
special reference to the small intestine. 
Lesser bowel dilatation is frequently ob- 
served with regional enteritis, but this may 
be intermittent and variable, particularly in 
the early stage. Granular mucosal markings, 
obliteration of folds, hypermotility and 
hypomotility, segmentation and areas of 
stenosis all are present in different degree 
during the various stages of the disease. 


None serve to elucidate clearly the wide 
variety of pathologic patterns existent with 
this condition. In the stage before actual 
rigidity of the intestinal loops appears, the 
pre-stenotic stage, a transient and variable 
pattern of diffuse bowel distention often is 
present. This may be associated with areas 
of spasm of sufhcient magnitude and dura- 
tion to simulate an actual stenosis. However, 
if this is observed by use of the fluoroscope 
over some time, and if serial films are made, 
it will be found that a capacity to relax 
may still exist, and what appeared to be a 
fixed loop at one moment may be definitely 
dilated a half hour later. Hence, one must 
be careful before assuming that a narrowed 
loop represents an actual stenosis. This 
diagnosis should not be made unless the 
loop is fixed and retains its configuration 
and caliber sufficiently long to convince the 
observer that it cannot distend. The appear- 
ance of the intestine at either end of areas 
of stenosis or dilatation is inconstant. In 
some the cut-off between the spastic and 
non-spastic areas is rather abrupt, while in 
others it is tapering. 

With progression of the disease to the 
stenotic stage, the lesser bowel loops become 
fxed and somewhat tubular. The edges of 
the mucosa in the affected segments are 
irregular and granular. In some the mucosal 
pattern is smoothened. These are not 
necessarily obstructive lesions. If the bowel 
wall 1s edematous transient episodes of 
fairly severe partial obstruction often are 
observed. The transition between stenotic 
loops and those not similarly involved may 
be gradual or quite abrupt. 

Fistula formation is a relatively late mani- 
festation of regional enteritis. Among the 
more common tracts are those between 
ileal loops, giving rise to tleo-ileal connec- 
tions. Sometimes a loop of bowel actually is 
excluded by such fistulas. Retroperitoneal 
tracts may involve the ureters or the bladder. 
Involvement of the vagina and uterus has 
also been described. Infrequently, fistulas 
to the duodenum or the colon may appear. 
Tracts leading to the anterior abdominal 
wall also occur, more often after operations 
for supposed acute appendicitis. 

If a sufficient area of small intestinal 
mucosa is diseased, the patient develops a 
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patient had a hypertrophic ileal stenosis due 
to hyperplasia and hypertrophy of the 
smooth muscle of the intestine which was 
neither inflammatory nor neoplastic. This 
was accompanied by changes in the myen- 
teric nerve plexus. The patient had two 
siblings with congenital pyloric stenosis and 
a third with Hirschprung’s disease. The 
lesion was considered probably of congenital 
origin, but possibly intensified during pu- 
berty by unknown factors influencing the 
autonomic nervous system. 

The differential diagnosis between ulcera- 
tive colitis with terminal ileal involvement 
is not difficult if one recalls that back-wash 
ileitis 1s relatively limited in extent, and 
often is seen with pronounced changes of 
the entire colon. More difficulty may be 
encountered with the differential diagnosis 
between segmental or right-sided colitis and 
regional enteritis. 

The rate of recurrence of regional enteritis 
is appreciable. One of the chief sites for 
further progress is at the enterocolostomy 
stoma in postoperative patients. These 
individuals sometimes complain of consider- 
able pain, and radiologic investigation may 
fail to reveal sufficient evidence to support 
the diagnosis of recurrence at the stoma. 
Careful investigation of the operative site 
for irritability and spasm, together with 
meticulous examination of the mucosal 
patterns may help identify some alteration 
to support the diagnosis. With more ad- 
vanced lesions, stiffening of the bowel wall, 
smoothening of the mucosa and fixation of 
the loops appear. 

Malignancy as a complication of regional 
enteritis is rare. | Ginzburg, Schneider, 
Dreizin and Levinson reported a 30-year- 
old male patient with carcinoma arising in 
a segment of bowel with granulomatous 
jejunitis. 
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SARCOID 


Sarcoidosis is a disease of unknown eti- 
ology which produces granulomatous lesions 
superficially resembling tuberculosis in many 
tissues, principally the skin and lymph nodes. 
The lungs, mediastinum and bones also are 
affected, and hepatosplenomegaly may be 
quite prominent. If nothing specific is noted 
radiologically, the diagnosis may have to be 
established by biopsy. 

Involvement of the gastrointestinal tract 
by Boeck’s sarcoid is quite uncommon. 
Lorber, Shay and Woloshin failed to find 
any verified cases in their review of the 
literature. Others have noted changes in 
the stomach which mimic carcinoma or 
ulcer. Sirak’s case of gastric sarcoid simu- 
lated linitis plastica. There apparently was 
remission of complaints on cortisone treat- 
ment, but the radiologic changes were not 
reversed. Sirak gathered 12 similar cases 
from the literature. Sarcoidosis causing a 
persistent pyloric narrowing was described 
by Orie, Van Ridsell and Van der Zwaag. 
Occasionally the lesser bowel is affected, 
simulating regional enteritis. Indeed, before 
regional enteritis was recognized, it was not 
uncommon to mistake these cases for tuber- 
culosis or sarcoidosis. 


Additional Reading 


LorBer, S. H., SHay, H. and Wovosnin, H. A.:: 
Roentgen Study of the Gastrointestinal Tract 
in Proven Cases of Sarcoidosis, Gastroenterology, 
26, 451, 1954. 

McKusick, V. A.: Boeck’s Sarcoid of the Stomach 
with Comments on the Etiology of Regional 
Enteritis, Gastroenterology, 23, 103, 1953. 

OriE, N. G. M., VAN RIDSELL, T. G. and VAN DER 
ZwaaG, G. L.: Pyloric Stenosis in Sarcoidosis, 
Acta Med. Scandinav., 138, 139, 1950. 

Srrak, H. D.: Boeck’s Sarcoid of the Stomach 
Simulating Linitis Plastica, A.M.A. Arch. Surg., 
69, 769, 1954. 

Watson, C. J., RIGLER, L. G., WANGENSTEEN, O. H. 
and McCartney, J. S.: Isolated Sarcoidosis of 
the Small Intestine Simulating Non-specific 
Ileo-jejunitis, Gastroenterology, 4, 30, 1945. 


EOSINOPHILIC GRANULOMA 


Eosinophilic granuloma of the upper gastro- 
intestinal tract is considered as a granulom- 


atous disease with an allergic background. 
This is supported by the presence of pe- 
ripheral eosinophilia with local eosinophilic 
gastrointestinal tissue infiltration. The dis- 
ease occurs as a local, poorly circumscribed 
submucosal polypoid mass which may be- 
come pedunculated and protrude into the 
antrum, sometimes extending into the duo- 
denum. Concomitant lesions are found in 
the duodenum and small intestine. Another 
form is eosinophilic infiltration of the stomach 
wall which may produce obstruction because 
of thickening of the pyloric ring and edema 
of the muscularis. Such a case was described 
by Spencer, Comfort and Dahlin in a 40- 
year-old male with recurrent cramps and 
diarrhea for 11 years. This patient had a 
blood eosinophilia of 63 per cent, and sternal 
puncture disclosed a marrow eosinophilia of 
approximately 50 per cent. Hypertrophy of 
the pylorus with massive eosinophilic infiltra- 
tion also gives rise to symptoms and radiologic 
changes simulating malignancy. The diag- 
nosis cannot be made without histologic 
examination of the involved tissue. The 
extent of the eosinophilic infiltrations varies 
from local to massive lesions involving the 
entire stomach. The condition is not related 
to the osseous disturbance with the same 
name. 

The symptoms of gastric eosinophilic in- 
filtration or polypoid granuloma are not 
characteristic. Recurring abdominal pain, 
vomiting and symptoms of pyloric obstruc- 
tion occur with infiltrating lesions. The 
polypoid form is not associated with specific 
disturbances, and often 1s found incidentally. 
Rigler, Blank and Hebbel, in a report on 9 
patients from 37 to 83 years old, found only 
4 with symptoms. Two had complaints like 
those of duodenal ulcer, and_ pernicious 
anemia was present in the other two. These 
authors noted radiologic evidence of shallow 
ulcerations, particularly at the apex of the 
polypoid lesions, in 2 patients. Two also 
had malignant disease, but no association 
was presumed. Hemorrhage from a polypoid 
granuloma was a presenting symptom in a 
54-year-old woman reported by Smith. At 
operation this patient had a sessile eosino- 
philic granuloma in the antrum together 
with a pedunculated polypoid adenoma. 

The size of eosinophilic granulomas 1s 
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the proximal bowel. At operation a granulom- 
atous lesion was found extending from the 
mesentery to the wall, but not to the mucosa, 
of the jejunum. This loop was resected and 
the patient recovered. Microscopic exami- 
nation of the excised specimen disclosed a 
nonspecific granuloma. 

Granulomas of the cecum associated with 
perforating foreign bodies and _ infection 
about a partially excised stump of appendix 
were reported by Mincks, Pulaskiand Beatty. 


Additional Reading 


Mincks, J. R., Putaski, E. J. and Beatty, G. L.: 
Unusual Granulomas of the Cecum, Surgery, #/, 
287, 1957. 

PaLuMBo, L. T.: Nonspecific Granuloma of the 
Colon, J. Iowa State M. Soc., 38, 6, 1948. 


COLLAGEN DISEASES 


The collagen diseases include a number of 
conditions marked by connective tissue dis- 
turbances, particularly of the intercellular 
components, with lesions of the lesser blood 
vessels and the vasa vasorum of the larger 
arteries. The diseases are characterized by 
multiple focal degenerative lesions which 
weaken the walls of the involved vessels, 
often producing small aneurysmal dilata- 
tions. These vessels also become thrombosed, 
causing local ischemia. Inasmuch as the 
disease involves vessels anywhere in the 
body, a tremendous diversity of symptoms 
and pathologic changes are produced. In- 
cluded among the collage diseases are poly- 
arteritis nodosa, disseminated lupus erythe- 
matosus, dermatomyositis and scleroderma. 
Diseases such as rheumatic fever and rheu- 
matoid arthritis also are believed based on 
collagen disturbances. Wegener’s granuloma 
is regarded as another manifestation of this 
process, presenting with granulomatous ul- 
cerations of the face, pulmonary lesions, and 
in common with the other collagen diseases, 
widespread necrosing arteritis. Whipple’s 
disease likewise may have a common under- 
lying mechanism. 

Involvement of the gastrointestinal tract 
with polyarteritis nodosa is not uncommon, 
but symptoms are mild or absent. Abdominal 
pains are present even without detectable 


lesions. Occasionally pain is a precursor of 
an acute disturbance, possibly perforation 
of the bowel. If the patient has been on 
antibiotic or steroid therapy the possibility 
of ileus and perforation may be increased. 
The interference with the blood supply to 
the gastrointestinal tract may cause infarcted 
areas, followed by ulceration and hemor- 
rhage. The pain sometimes simulates acute 
appendicitis or other ulcerating lesions. With 
perforation and peritonitis the acute picture 
of shock predominates. The radiologic diag- 
nosis is not specific. In a review of 28 cases, 
Garland and Sisson found no abnormality 
other than a pattern of ileus. 

Gastrointestinal involvement with sclero- 
derma is seen fairly often. The radiologic 
picture of esophageal atony and dilatation 
with diminution or absence of peristalsis is 
well known. As with other collagen diseases, 
the vascular involvement results in atrophy, 
cellular inhltration and fibrosis of the mus- 
cular structures. In a review of the literature 
Abrams, Carnes and Eaton found 21 cases 
of disseminated scleroderma with sufficient 
x-ray or pathologic data for analysis, and 
presented 6 additional cases. They noted 
that intestinal involvement with scleroderma 
sometimes has a rapidly progressive fatal 
course. No correlation was found between 
the cutaneous disturbances or skeletal dis- 
ability and the gastrointestinal changes. 
Ileus was the predominant manifestation, 
with poor peristaltic activity and persistent 
bowel distention. The picture, in their 
opinion, simulates that seen in the esophagus. 
Occasionally gastrointestinal scleroderma re- 
sults in sufficient ileus to mimic intestinal 
obstruction, as occurred in the case reported 
by Arcilla, Bandler, Farber and Olivar. In 
this patient operation disclosed enormous 
distention of the entire small intestine and 
the colon to the rectosigmoid. 

Death from paralytic ileus secondary to 
generalized scleroderma was reported by 
Prowse. With less pronounced neuromus- 
cular disturbances, delayed motility and 
dilatation of the bowel results in a picture 
similar to that of the malabsorption pattern. 

Scleroderma of the colon is infrequent. 
In the 2 cases reported by Hale and Schatzki 
questionable involvement was indicated by 
a peculiar sacculation of the bowel, with 
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necrotizing arteritis involving the kidneys, 
muscles, lungs, esophagus and small intestine 
was found, together with nonspecific chronic 
inflammation of the upper respiratory pas- 
sages. 

Whipple's disease, or intestinal lipodys- 
trophy, 1s characterized by progressive loss 
of weight and strength, indefinite abdominal 
disturbances, migratory polyarthritis with 
pain, swelling, and increased heat like that 
of rheumatoid arthritis. Involvement of the 
serous membranes causes persistent pleurisy, 
pericarditis and peritoneal irritation. The 
lesions, which basically deposit fat and 
glycoproteins in the intestinal and mesenteric 
lymphatic tissues, also may involve the 
mesenteric and retinal vessels. The stools 
consist chiefly of fat and fatty acids. The arth- 
ritis may disappear during attacks of diarrhea, 
and later in the disease the clinical picture 
simulates sprue. A diffuse lymphadenopathy 
pigmentation and fever may be present, with 
microcytic anemia and low serum proteins. 
The pathologic changes encountered include 
macrophages in the walls of the small intes- 
tine and fatty granulomatous changes in the 
mesenteric lymph nodes. There is thickening 
of the villi of the small bowel, and the mucosa 
becomes shaggy and thickened. 

The radiologic changes present with 
Whipple’s disease are not specific, and reflect 
the malabsorption pattern with distention, 
segmentation, hypomobility and mucosal 
abnormalities. In a case reported by Eyler 
and Doub, there was widening of the duo- 
denal loop due to a mass of retroperitoneal 
lymph nodes. 

The Grénblad-Strandberg syndrome is a 
hereditary condition characterized by cu- 
taneous, ocular and visceral manifestations 
due to a widespread disorder of the elastic 
tissues. Degeneration of these tissues is 
accompanied by angioid retinal streaks. The 
cutaneous disorders are bilateral and sym- 
metrical. The neck, flexural folds of the 
axilla, elbows, knees and groin are affected. 
The skin is soft, inelastic and papules vary- 
from a few millimeters to about a centimeter 
in diameter are noted under the cutaneous 
lines. The disease may be present in infancy, 
and often goes unnoticed. Biopsy reveals 
marked alteration of the elastic tissue in the 
central and deep parts of the skin with 


frayed, coiled fibers. Calcification may 
occur in the involved tissues. These patients 
may present with massive hemorrhage. 
Three such instances during pregnancy were 
reported recently by McCaughey, Alexander 
and Morrish. The diagnosis sometimes is 
suggested by an acquaintance with the 
clinical aspects of the disease. No radio- 
logic change is associated with this disorder. 
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METABOLIC DISTURBANCES 


Malabsorption Disorders.— Poor absorp- 
tion from the gastrointestinal tract is mani- 
fested by the diverse effects of disturbed 
water metabolism and deficient absorption 
of fats, proteins, carbohydrates, minerals, 
vitamins and electrolytes. Primary malab- 
sorption is seen as celiac disease in infancy 
and childhood, and as sprue in adults. These 
are considered the same disease. The process 
occurs in a relatively acute form, or 1s 
insidious 1n onset. A deceptive clinical 
picture is present when a mild or incomplete 
form of the malabsorption syndrome is pres- 
ent. The disease is genetically transmitted, 
and has a familial tendency. With primary 
sprue, no pathologic changes are visible on 
gastrointestinal examination. The condition 
may go undiagnosed in its incomplete form. 
In the advanced form steatorrhea accom- 
panied by anemia, weakness, anorexia, 
weight loss, pallor and abdominal distention 
often is pronounced. Edema and ascites 
reflect the hypoproteinemia, and hypocal- 
cemia may be manifested by osteomalacia 
and tetany. A wide variety of changes due 
to hypovitaminosis, hyponatremia and hypo- 
kalkemia also may be present. Hepatic dis- 
orders with jaundice, skin pigmentation, 
glossitis and stomatitis are observed. The 
stool of sprue is characteristically foamy, 
bulky, light colored and contains much 
undigested fat. However, it 1s possible even 
in fairly well-advanced cases to observe 
nothing more than light, bulky formed stools, 
which on chemical analysis have an abnormal 
fat content. 

Celiac disease in infancy is accompanied 
by malnutrition, marked abdominal disten- 
tion and a doughy soft abdomen with thin 
musculature. The limbs, buttocks and groins 
are wasted, the skin becoming quite wrinkled. 
Gross retardation often is present. Clubbed 
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fingers also occur, but disappear as_ the 
condition comes under control. The stool 
varies from a large stool with undigested 
food to frothy, fatty foul stools. Either 
diarrhea or constipation may be present, but 
diarrhea is more common. 

Considerable help in diagnosis can be 
obtained from laboratory examinations, 
particularly the identification of a flat glucose 
tolerance and vitamin A absorption curve, 
and the demonstration of normal pancreatic 
enzymes. Study of the blood serum for 
protein, calcium and phosphorus content 
sometimes help. Examination of the stool 
for fat is useful when steatorrhea is not 
prominent. Recently technics have been 
advanced for the procuring of intestinal 
biopsies. Mucosal atrophy confined mainly 
but not entirely to the villi has been observed 
in celiac disease by Sakula and Shiner, much 
the same as observed in sprue in adults. 

The radiologic identification of celiac 
disease in infants is not difficult. Unusual 
protrusion of the abdomen is manifest on 
plain films, together with rather pronounced 
distention of the lesser and large bowel. 
Mixed gas and watery material in the small 
intestine produces a bubbly appearance, and 
fluid levels form in some loops. The transit 
time of barium is slow, with a tendency 
towards segmentation and flocculation. In 
later stages of celiac disease motility 1s 
delayed further, with pronounced segmenta- 
tion and flocculation in loops of dilated 
bowel. In some the borders are smooth, 
and in other segments prominent valvulz 
conniventes are visible. When the bowel is 
partly filled, it may appear rather granular 
because of the mixture of mucous and bar- 
ium. The appearance of the loops vary from 
moment to moment.  Dzistention of the 
colon usually is less prominent than small 
intestinal dilatation, but occasionally pro- 
nounced atonicity and dilatation of the 
colon is present. 

The radiologic changes in sprue likewise 
are quite variable in the milder stages. 
Nevertheless, the same pattern of slow pas- 
sage and distention of lesser bowel is present. 
The jejunal and proximal ileal loops tend to 
be more dilated than the terminal ileum. 
The smoothening of the bowel wall in some 
loops, and the presence of prominent valvulz 


~ EW 


ots e 
, ** 
{.¢! weaagead 
‘ yea 
j gr.4, ' 
4) ‘ e 
> > .* 4A, ‘ 5 
tte a ‘ ory 
' . ‘4 4 
, » 
i.? é% Be 7 
‘ > 1 
“gt +." ‘ 






208, oe Sprtii ima Adey marscld worry, Know a, fe: rake teat fu. vears: sagithe watery, foal veredsn froths 
| arable Sinai iutestinat aud: shGws feathery pattern Wi susdll iieet pial nmiedst Oo 
(8, Same raat 2 heir Aer. suet site sojanunt iin ff ledeiet Doves pager: as f sees ee SES 



















contnivenres in oheis fy ntucesal paren 1 nuke FSS 
ONDE: ere: “noulage: : e225 = = tronak | baal re Meat nor Wee ; Hatone 
relatively: long, distcoded: loops: wae ae 13 foun The: scolon may be clongared. and 
“horders, - Beowgeen these St are Yarving. tenth so atemte, with. Simbor he oy walls,’ ; ‘Hawer raps re oS 3 
0b emipty ov, pertly, inflated: leops conning paste ysichacign: ‘phys he mucosal. parcern eats 

“relatively fal STH at Fite The ci pelnuvsly sina: Sest : Ags 








Metabolic Disturbances 


283 





Dilatation of the bowel with sprue is more 
prominent than that associated with second- 
ary malabsorption patterns seen in the later 
stages of jejunoileitis, small intestinal lym- 
phomas, Whipple’s disease, amyloid and 
collagen diseases. Pancreatogenous steator- 
rhea due to pancreatitis, carcinoma of the 
pancreas or with obstruction of the pan- 
creatic ducts produce a similar but less 
pronounced pattern. Cystic fibrosis in 
infancy has a pattern of lesser bowel disten- 
tion similar to that of celiac disease. The 
concomitant pulmonary changes and other 
clinical manifestations serves to differentiate 
these two conditions. Changes in the lesser 
bowel following vagotomy or the use of 
blocking agents sometimes simulates a mal- 
absorption pattern. 

Occasionally sprue is accompanied by 
severe osteomalacia. Juergens, Scholz and 
Wollaeger reported a group of patients in 
whom sprue was not accompanied by the 
usual steatorrhea. In 5 the presenting 
complaints were referable to the musculo- 
skeletal system, while gastrointestinal symp- 
toms were minimal. In 3 deficiency patterns 
of the small intestines were seen, and in 1 the 
lesser bowel was normal. No radiographic 
studies were available in the fifth patient. 
Prolonged jaundice with steatorrhea like- 
wise may be associated with pronounced 
skeletal alterations. Atkinson, Nodrin and 
Sherlock reported 25 patients with prolonged 
obstructive jaundice, 3 due to hepatocellular 
jaundice and 22 to intrahepatic or extra- 
hepatic biliary obstruction. Seven had 
severe osteomalacia and osteoporosis. 

Another interesting complication is volvu- 
lus of the colon, as reported by Glazer and 
Adlersberg. They described 9 patients who 
came to necropsy. Three had intestinal 
obstruction. A fourth case was recognized 
and treated successfully. Two had sigmoid 
volvulus, one cecal volvulus and the fourth 
had an angulation or volvulus at the splenic 
flexure. All had been known to have sprue 
from 7 to 23 years. 

The response to treatment of sprue may 
be gratifying. Some improvement of the 
gastrointestinal pattern was identified after 
liver therapy by Hornsby and _ Baylin. 
Adlersberg and his colleagues reported that 
steroid therapy relieved the symptoms, but 


that clinical improvement was not paralleled 
by the radiologic changes. 

Steatorrhea may follow a subtotal gas- 
trectomy, particularly with extensive re- 
moval of stomach. This, too, may be associ- 
ated with bony changes, as occurred in a case 
reported by Pyrah and Smith. Steatorrhea 
has been reported as a complication of long- 
standing diabetes mellitus with peripheral 
neuropathy. This infrequent complication 
is attributed to impairment of the autonomic 
nervous system. 

While it is generally accepted that non- 
tropical and tropical sprue are the same 
disease, certain differences have been pointed 
out by Comfort and Wollaeger. They noted 
that most patients with tropical sprue are 
undernourished, their diet being particularly 
insufficient insofar as protein content is con- 
cerned, whereas in nontropical sprue dietary 
intake of protein is adequate. Vitamin D 
deficiency with osteomalacia reportedly is 
rare with tropical sprue, but more frequent 
with the nontropical form. Differences in 
response to treatment also have been noted. 
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Amyloidosis.— Deposition of amyloid oc- 
curs in a primary form, or as a complication 
of chronic disease, particularly inflammations 
such as empyema or osteomyelitis, or with 
ulcerative colitis, rheumatoid arthritis, syph- 
ilis or subacute bacterial endocarditis. It also 
has been observed in association with 
myeloma, lymphoma and leukemia. Amy- 
loid is a homogeneous substance of unknown 
composition, presumably related to carbo- 
hydrates. This material is deposited in the 
media of the smaller arteries and in the 
perivascular connective tissues. Because of 
this generalized vascular predisposition, the 
clinical picture reflects a widespread patho- 
logic distribution. 

Primary amyloidosis is not as frequent as 
the secondary type, and has a tendency to 
involve the heart more often than the paren- 
chymatous organs. It is still not clear 
whether these two disturbances represent 
the same disease process. The diagnosis of 
amyloidosis is aided by the determination 
of Congo red retention. Examination of 
biopsy material from the gingiva and liver 
often is helpful. 

Amyloidosis follows a chronic course, 
terminating in failure of the heart, kidneys, 
liver or adrenals. Progression sometimes is 
fairly rapid, but the primary is regarded as 
slower than the secondary variety. 

Gastrointestinal involvement with amyloi- 
dosis occurs in a relatively limited form, or 
more frequently as a diffuse infiltration. 
Gastric involvement as an isolated lesion 1s 
rare, occurring more often as part of diffuse 
gastrointestinal amyloidosis. Amyloid is 
deposited in the gastric mucosa and in the 


villi of the small intestine. From this it 
extends into the muscular and serosal coats. 
Vascular changes in the stomach and lesser 
bowel result in rigid, stiffened vessels sur- 
rounded by amyloid infiltrations. Involve- 
ment of the colon is less frequent, and usually 
less extensive than seen in the small bowel. 
The serosa becomes thickened and leathery, 
presenting a congested appearance with 
small gray flecks resembling miliary granu- 
lomas. In the later stages the entire intestine 
is reduced to a tubular, and sometimes 
dilated structure, with the small intestine 
of greater caliber than the colon. Ulceration 
of the mucosa is not infrequent, and sub- 
mucosal hemorrhages may become promi- 
nent. 

The clinical picture of amyloidosis 1s 
complicated, varying from minor gastro- 
intestinal complaints to acute disturbances 
with hemorrhage, epigastric pain and vomit- 
ing, anemia and rapid weight loss suggesting 
malignant disease. Pyloric obstruction due 
either to ulceration or diffuse infiltration with 
amyloid sometimes occurs. Diarrhea also 
may be a prominent symptom with lesser 
bowel amyloidosis, and ileus indistinguish- 
able from intestinal obstruction can be 
confusing. 

The radiological aspects of amyloidosis 
reflects the diversity of the pathologic 
changes. The gastric lesions can simulate 
pyloric ulcer, or carcinoma may be suggested 
when infiltration, rigidity and filling defects 
of the antrum occur. Sometimes the gastric 
rugz become markedly thickened and peri- 
stalsis is impaired. However, massive rugal 
folds without peristaltic disturbance also has 
been observed. With duodenal involvement 
a clinical and radiologic change suggestive 
of peptic ulcer may follow. Amyloidosis of 
the small intestine first is manifested by a 
delay in the passage of barium. In some, 
concomitant dilatation and smoothening of 
the loops point towards a malabsorption 
pattern, but as a rule this is not as pro- 
nounced as that of sprue, nor does it have 
the rigidity and tubulation associated with 
enteritis. The mucosa of the small intestine 
sometimes is prominent, and in other areas 
may be quite flattened. Ileus can become 
so extensive as to be fatal. 
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Hemochromatosis.— Hemochromatosis is 
a chronic disease of unknown origin, prob- 
ably an inborn metabolic error, in which 
there is extensive deposition of iron in the 
body tissues. The skin, particularly over the 
genitalia, extremities and face becomes 
bronzed by melanin deposition or blue-gray 
because of iron pigment deposits. The pig- 
ment is deposited intracellularly. Hemo- 
siderin produces a cellular destruction fol- 
lowed by fibrosis. The process occurs most 
often in the liver, skin and pancreas, produc- 
ing cirrhosis, skin pigmentation and diabetes. 
Mucosal deposition of pigment also has been 
observed. The disease appears in adults, 
more often in males. Cirrhosis is followed 
by esophageal varices and ascites. Diabetes 
may be present before the underlying disease 
becomes apparent. Weakness and weight 
loss are prominent, and the patient may 
complain of severe pain over the liver. 
Testicular atrophy and impotency appear 
later. 

Radiographic examination is of little help 
in the diagnosis of hemochromatosis. The 
enlargement of the liver, and occasionally 
of the spleen, may be identified on scout 
abdominal films. Sosman described a zone 


of radiolucency immediately beneath the 
right diaphragm which may correspond to a 
zone of diminished pigment deposition just 
beneath the capsule of Glisson. Liver biopsy 
sometimes is required to establish the 
diagnosis. 
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Porphyria.— Porphyria is an anomaly of 


porphyrin metabolism which may be familial 
in origin, and is accompanied by remissions 
and exacerbations of bizarre gastrointestinal 
and central nervous system disturbances. 
The condition is considered a reversion to 
an embryonic type of pigment metabolism 
with formation of excessive uroporphyrin, 
believed to be derived from the porphyrins 
of ingested plant and animal tissue rather 
than from breakdown of hemoglobin. The 
disease rarely occurs as a congenital condi- 
tion apparent in infancy or early childhood. 
More often it is present in adult women as 
a relatively acute disorder or as a toxic 
manifestation secondary to agents such as 
barbiturates, lead, sulfones and acetanilid 
which probably act as precipitants in pa- 
tients with the underlying metabolic dis- 
order. The disease 1s identified by recognizing 
the wine-colored pigment in the urine. 
Occasionally the urine is normal in color 
when excreted, but the wine color appears 
after exposure to sunlight. This is due to the 
fact that the pigment is excreted as porpho- 
bilinogen, which is colorless. Porphyria also 
occurs as a chronic disease in females, often 
associated with diabetes and liver disease. 
Photosensitivity may be important in pre- 
cipitating attacks of pain. 

Inasmuch as porphyrin has a widespread 
depressant effect on cellular metabolism, the 
pathologic changes may be extensive. There 
is a direct effect on the innervation of the 
bowel wall which may cause severe ileus. 
The pain associated with this distention 
sometimes simulates an acute surgical con- 
dition. Occasionally, mechanical disturb- 
ances occur because of the marked relaxation 
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of the bowel. A case of acute porphyria with 
volvulus and gangrene of the cecum was 
reported by Watson, Varco and Schmid. 
More often acute pain with porphyria pre- 
sents no changes on the gastrointestinal 
roentgenograms. 
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Glycogen Storage Disease.—Glycogen 
storage disease 1s the term applied to a group 
of diseases of infants characterized by abnor- 
mally large amounts of glycogen in the 
tissues. The disease is congenital or familial, 
and 1s believed to be associated with defects 
in the enzymatic aspects of glycogen metab- 
olism which result in increased storage 1n the 
liver, kidneys, heart and muscles. There are 
no specific abdominal radiographic changes 
other than those which may be ascribed to 
diffuse enlargement of the liver or kidneys. 
In patients who develop cirrhosis edema, 
abdominal swelling and ascites may appear, 
together with anemia and jaundice. Glyco- 
gen deposits also have been identified in the 
mucous glands of the gastrointestinal tract, 
but no specific changes referable to this have 
been reported. 


Additional Reading 


Martin, J. F. and Bonte, F. J.: Glycogen Disease, 
Am. J. Roentgenol., 66, 922, 1951. 

RECANT, L.: Recent Development in the Field of 
Glycogen Metabolism and the Diseases of 
Glycogen Storage, Am. J. Med., 19, 610, 1955. 


Adrenal Disorders. — Patients with adrenal 
cortical insufficiency have severe vomiting 
and dehydration, which may simulate high 
intestinal obstruction. Two such cases were 
reported by Weens and Golden. In one signs 
of hypertrophic pyloric stenosis were present, 
and in the second duodenal obstruction was 
simulated. In a discussion of radiologic 
changes seen with Addison’s disease Jarvis, 
Jenkins, Sosman and Thorn reported adrenal 
calcifications in 24 out of 106 patients, but 
these were not considered definitely diag- 
nostic. Gastrointestinal examinations were 
normal in 20 out of 24 cases. Two patients 
had peptic ulcers. In two others evidence of 
gastritis and superficial gastrointestinal ul- 
cerations were observed, and the authors 
commented that such changes may be en- 
countered during acute adrenal insufficiency. 
The peptic ulcers may have antedated the 
appearance of Addison’s disease, and may 
have been activated during steroid therapy. 


Additional Reading 


DrucKER, V. and RopRIGUEZ, C. E.: Extensive 
Bilateral Calcification within Adrenal Hemor- 
rhage, Radiology, 64, 258, 1955. 

GroGono, B. J. S.: Neuroblastoma of the Adrenal 
Presenting with Intraperitoneal Hemorrhage, 
Brit. J. Surg., 43, 550, 1956. 

Jakvis, J. L., Jenkins, D., Sosman, M. C. and 
THORN, G. W.: Roentgenolcgic Observations 
in Addison's Disease, Radiology, 62, 16, 1954. 

MCAFEE, J. G. and BAL., C. E.: Radiological Diag- 
nosis of Diseases of Adrenal Origin, Am. J. M. 
Sc., 232, 572, 1956. 

WeEeENs, H. S. and GoLpEN, A.: Adrenal Cortical 
Insufficiency in Infants Simulating High Intes- 
tinal Obstruction, Am. J. Roentgenol., 74, 213, 
1955. 
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Hereditary Hemorrhagic Telangiectasis. — 
This is a familial disturbance, characterized 
by multiple localized areas of exposed thin- 
walled capillaries anywhere in the gastro- 
intestinal tract as well as in other paren- 
chymatous organs and the skin. Gastro- 
intestinal bleeding may vary from traces of 
blood to massive loss. Bleeding occurs most 
often in the small intestine, and radiologic 
examination rarely discloses its source. 
However, cases have been described in 
which hematomas in the vicinity of the 
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bleeding points caused intestinal obstruction. 
White and Wollenman reported a 6-year-old 
boy with intestinal obstruction due to a 
spontaneous subserosal hemorrhage from an 
angiomatous malformation associated with 
reduplication of the jeyunum. Occasionally 
telangiectatic lesions are large enough to be 
mistaken for hemangiomas, but this 1s infre- 
quent and few appear as actual tumors. 

Hereditary telangtectasis should be differ- 
entiated from vascular malformations of the 
intestinal tract occurring as single lesions, 
even though they may be part of the same 
general disorder. A single telangiectasis of 
the colon with massive hemorrhage was 
reported by Rutter in a 3l-year-old man 
who had to be operated upon 3 times before 
the bleeding site was found. This solitary 
telangiectasis of the colonic mucosa was 
considered similar to that of the congenital 
hereditary variety, but inasmuch as only a 
single lesion was identified there was some 
question as to whether this might be an 
isolated hamartoma. 

Hemangiomas of the small intestine occur 
as diffusely infiltrating, circumscribed or 
polypoid lesions. These can produce intes- 
tinal obstruction or intussusception. The 
diagnosis is made at operation, but every 
now and then it is made radiologically be- 
cause of the presence of phleboliths. Hol- 
lingsworth made a tentative diagnosis of 
hemangioma on the basis of numerous 
phleboliths in a child’s pelvis even though 
these are unusual before adult life. 


Additional Reading 


Ueber einen Fall von Dickdarm- 
haemangiom, Wien. klin. Wehschr., 63, 352, 
1951, Abst. Am. J. Roentgenol., 67, 871, 1952. 

FLANNERY, M.G. and Caster, M. P.: Hemangioma 
of the Stomach with a Roentgenologic Diag- 
nostic Point, Am. J. Roentgenol., 77, 38, 1957. 

HeEycock, J. B. and Dickinson, P. H.: Haeman- 
giomata of Intestine, Brit. M. J., /, 620, 1951. 

HOLLINGSworTH, G.: Haemangiomatous Lesions of 
Colon, Brit. J. Radiol., 24, 220, 1951. 

OCHSNER, S. and PENicK, R. M.: Hemangioma of 
the Small Intestine, Radiology, 68, 845, 1957. 
RATHMELL, T. K., HORWELL, R. J. and GREELEY, 
J. P.: Congenital Aneurysm of the Jejunum 
Producing Fatal Intestinal Hemorrhage, Arch. 

Path., 51, 461, 1951. 
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RIVER, L., SILVERSTEIN, J. and Tore, J. W.: Benign 
Neoplasm of the Small Intestine, Internat. Abst. 
Surg., Gynec. & Obst., 102, 1, 1956. 

RoBinson, A. F., SHortT, I. A. and Situ, J. P.: 
Bleeding Haemangiomatous Hamartoma of the 
Small Bowel, Brit. M. J., 1, 990, 1957. 

Rutter, A. G.: Submucous Telangiectasis of the 
Colon, Lancet, 2, 1077, 1956. 

WHITE, R. J. and WOLLENMAN, O. J.: A Case of 
Intestinal Obstruction from Spontaneous Sub- 
serosal Hemorrhage with Angiomatous Malfor- 
mation Associated with Reduplication of the 
Jejunum, Ann. Surg., 143, 720, 1956. 

WittiaAMs, G. A. and Brick, I. B.: Gastrointestinal 
Bleeding in Hereditary Hemorrhagic Telangi- 
ectasia, A.M.A. Arch. Int. Med., 95, 41, 1955. 


Blood Dyscrasias.— Gastrointestinal 
symptoms are associated with AHenoch’s 
purpura quite often. The fundamental 
purpuric lesions occur as the result of an 
immunologic mechanism which produces an 
acute perivasculitis in the walls of the small 
vessels of the skin, the intestinal walls, the 
kidneys and the synovial membranes. This 
is the non-thrombocytopenic variety of 
purpura, with non-traumatic hemorrhages in 
the skin, subcutaneous tissues, joints and 
viscera. The cutaneous manifestations may 
appear after the gastrointestinal symptoms. 
Hemorrhage in the intestinal walls is fol- 
lowed by colicky pain, bleeding, constipation 
and vomiting. When abdominal symptoms 
appear before the cutaneous changes, acute 
disorders such as appendicitis, obstruction or 
a ruptured viscus may be simulated. The 
association of 1 intussusception and Henoch’s 
purpura gives rise to diagnostic difficulty. 
The two may coexist, and unless this is kept 
in mind the optimum time for reduction 
may be missed. Steinhardt and Jonas col- 
lected 24 cases of concomitant purpura and 
intussusception, and reported another in a 
5-year-old girl. The cases of intussusception 
with Henoch’s purpura are about equally 
divided between the ileocecal and ileoileal 
varieties, and occasional instances of colo- 
colic intussusception also are known. Hema- 
tomas of the lesser bowel with consequent 
obstruction have been observed, and these 
may act as the leading part. Jones and 
Connell noted that gastric involvement may 
simulate inflammatory and ulcerative lesions, 
and that the small intestinal changes are 
those of disordered motor function with 
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hypomotility, dilatation, segmentation and 
irregular mucosal markings. In a case 
reported by Fetter and Mills follow-up ex- 
aminations over 3 months showed a normal 
small bowel pattern after the symptoms 
disappeared. 

Gastrointestinal radiographic changes are 
uncommon with hemophilia. In a case 
reported by Lautkin, Korelitz and Berger 
a 9-cm. length of distal transverse colon 
presented thickened folds and constant lack 
of distensibility. T'wo months later this was 
normal, and it was postulated that intra- 
mural bleeding was responsible for the 
change, inasmuch as it had been associated 
with melena. 

Polycythemia also is associated with gastro- 
intestinal symptoms. Frequently these are 
due to thrombosis of mesenteric as well as 
intraintestinal vessels, and bleeding may be 
secondary to these thrombotic episodes. 
Involvement of the liver causes cirrhosis with 
its consequent chain of radiologic changes. 
Splenomegaly and hepatomegaly is fairly 
frequent with polycythemia vera. 

The principle hemolytic anemias of in- 
fancy and childhood, including erythro- 
blastic anemia, sickle cell anemia and sphero- 
cytic anemia, present little in the way of 
gastrointestinal manifestations. However, 
they are associated frequently with con- 
siderable splenomegaly. Calcification within 
the spleen secondary to sickle cell anemia 
was reported by Jacobson and Zuckerman 
in 4 out of 106 patients. These had deposits 
of calcium and iron which occurred as closely 
packed nodular densities. The spleen had 
been enlarged, but later diminished in size 
so that the deposits became irregular and 
confluent. The bony changes associated with 
erythroblastic anemia produce the most 
common radiologic manifestations of this 
disease, and skeletal changes also occur with 
sickle cell anemia, and to a lesser degree 
with familial hemolytic anemia. 
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Findings in Schonlein-Henoch's Purpura, Radi- 
ology, 55, 545, 1950. 
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with Melena, J. Mt. Sinai Hosp., 23, 319, 1956. 

Mvutpoon, J. P., BERG, A. M. and KInnatrp, D. W.: 
Surgical Implications on Non-thrombocytopenic 
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Mesenteric Vascular Occlusion. — Mesen- 
teric vascular occlusion involves the arteries, 
veins or both. In most cases obstruction 
occurs in the superior mesenteric vessels, 
but occasionally the inferior mesenteric ves- 
sels are involved. Obstruction occurs either 
in an acute fulminating form or as a subacute 
process, the clinical syndrome varying with 
the intensity of the obstruction as well as 
with the impairment of the bowel wall. 
Blockage of the superior mesenteric vessels 
results in impaired blood supply to the lesser 
and large bowel as far as the distal trans- 
verse colon. Involvement of the inferior 
mesenteric artery impairs the bowel supplied 
by this trunk. The most fulminating type 
of this disturbance follows sudden and ex- 
tensive obliteration of the superior mesen- 
teric vessels. The greater incidence of such 
involvement is attributed to their larger 
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diagnosis of intestinal obstruction. At opera- 
tion the appearance of the bowel varies with 
the extent of vascular impairment. The 
lesser bowel may be pale and swollen, or if 
the obstruction has been present for some 
time, the loops become purple-black and 
distended with dark bloody fluid. The ab- 
dominal cavity may contain bloody fluid, and 
while perforation of the bowel is infrequent 
peritonitis is not uncommon. Ordinarily from 
3 to 9 feet of jejunum or ileum are infarcted, 
and in most cases with the distal ileum 
involved, the terminal foot or so may be 
uninvolved because of individual variations 
in blood supply. 

The radiologic picture of mesenteric vas- 
cular occlusion is not specific. The ileus 
which appears is variable. In some, disten- 
tion is mild, with scattered loops of dilated 
bowel. Later a more diffuse and extensive 
ileus appears, often with fluid levels. Dis- 
tention of the ascending and transverse colon 
appear fairly often. Barium enema often 1s 
required to eliminate the possibility of an 
obstruction in the splenic flexure or descend- 
ing colon when bowel distention appears to 
stop abruptly. The use of barium by mouth 
was suggested by Frimann-Dahl, who found 
this useful for excluding intestinal obstruc- 
tion. We have found the water-soluble 
unabsorbable contrast media useful for the 
same purpose without the disadvantages of 
barium. 

The demonstration of a localized mesen- 
teric thrombosis by the identification of a 
segmental dilatation of an ileal loop was 
reported by Cregg and Smith, who found 
that there was sufficient edema and hemor- 
rhage in the bowel wall to render the loop 
clearly visible. In their patient, a 65-year-old 
man, a second episode of localized mesenteric 
thrombosis occurred 9 days after resection 
of an acutely infarcted segment of ileum. 
The preoperative roentgenogram at the time 
of the second thrombosis established the 
diagnosis by disclosing a distended ileal loop 
in the right upper quadrant. Similar radio- 
graphic changes occur with intramural 
mesenteric hemorrhage, intestinal strangula- 
tion, localized inflammatory disease and 
neoplasms with vascular or lymphatic ob- 
struction, 


Segmental infarction of the small intestine 
involves relatively short segments, which 
become partly devitalized rather than gan- 
grenous. In some, healing is followed by 
stenosis. Wolf and Marshak reported 4 cases 
with small bowel infarction which went on 
to segmental stenosis and intestinal obstruc- 
tion, the stenotic areas being from 3 to 6 
inches long. Vascular changes in the wall of 
a strangulated loop of intestine caught in a 
hernia also may result in cicatricial tubular 
stenosis. The vascular impairment may be 
insufficient to cause gangrene, but enough 
to produce permanent injury of the intra- 
mural vessels. Later, infection produces 
cicatricial stenosis with obstruction. Radio- 
graphic examination shows the mucosa of 
these loops to be flattened, with a fairly 
abrupt and somewhat conical transition to 
normal dilated bowel proximally. Of the 
4 cases reported by Wolf and Marshak one 
followed an incarcerated and strangulated 
hernia, and another a venous occlusion due 
to thromboangiitis obliterans. In the re- 
maining two a similar radiologic appearance 
was noted, but the etiology was unknown 
aside from a presumption that the change 
was due to mesenteric occlusion. The re- 
moved specimen was a fibrotic, tubular 
stenotic loop which closely approximated 
the appearance suggested on the roentgeno- 
grams. Hawkins reported a 65-year-old man 
who survived an episode of gangrene without 
operation, after which a tubular stenosis 
resembling regional enteritis was found. This 
patient had had attacks of subacute intes- 
tinal obstruction due to the jejunal stenosis. 
At operation, this loop about 3 inches long, 
was situated about 6 inches from the duo- 
denojejunal junction, and was grossly hard 
and thickened. Each of its ends terminated 
abruptly, giving place to normal bowel. 
Adhesions around it suggested the presence 
of previous inflammation. The episode was 
believed to have been due to embolization 
after a coronary thrombosis. 

Infarction of the omentum is uncommon, 
and may present as a surgical emergency. 
Shea, Pomer and Spellman collected 37 cases 
and reported 6 more. The diagnosis is 
established at operation. No characteristic 
radiologic change is present, but ileus may 
be prominent. 
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Aneurysms.— Aneurysms of the abdom- 
inal aorta and its main branches can produce 
gastrointestinal complaints. Most aneurysms 
are arteriosclerotic in origin, and occur mainly 
below the renal arteries as localized, saccular 
structures or diffuse dilatations extending 
into one or both iliac arteries. Symptoms 
vary from none at all to diffuse severe 
abdominal pain radiating to the back and 
groins. Much depends on the size -of the 
aneurysm, its length and its pressure effects 


upon adjacent organs. With leakage of 
blood into the retroperitoneal area from 
dissection or perforation, severe pain and 
shock may occur rapidly. An aneurysm may 
afhx itself to and rupture with exsanguinat- 
ing hemorrhage into the stomach or the 
intestinal tract. Physical examination some- 
times discloses a palpable mass. Inasmuch 
as aneurysms frequently are lined with thick 
laminated clot, pulsations often are absent. 
Thrombosis sufficient to impede the circu- 
lation to the lower extremities is associated 
with the Leriche syndrome. 

Direct radiographic examination of the 
abdomen frequently reveals aneurysms be- 
cause of mural calcification. These lime 
salt deposits are seen overlying and to the 
left of the lumbar vertebra, and usually are 
better seen on lateral films. The posterior 
wall of many aneurysms remain relatively 
straight. Vertebral changes due to pulsations 
against the spine are occasionally seen in 
aneurysms of the lower thoracic and upper 
abdominal aorta, but are infrequent in the 
middle lumbar area. 

Aneurysms impinging into the cardia pro- 
duce a_ radiologic appearance simulating 
carcinoma or an extrinsic cyst. Those 
indenting the lesser curvature are associated 
with rigidity and diminished peristalsis. 
Rarely pyloric obstruction is found to be 
caused by fixation to an aneurysm. The 
duodenal loop sometimes is deformed by an 
adjacent aneurysm, with an appearance like 
that of a tumor of the head of the pancreas. 
Displacement of the left ureter and kidney 
also have been observed. Aneurysms occa- 
sionally extend into the renal arteries, or 
actually originate in these structures. Renal 
artery aneurysms may be identified by a 
calcific-lined density close to or within the 
hilum of the involved kidney, and distortions 
of the internal renal architecture and dis- 
placement of the adjacent ureter may be 
considerable. Diminished or absent renal 
function due to impaired blood flow some- 
times 1s observed. Complete obstruction to 
the flow of blood causes infarction. Occa- 
sionally this occurs in a secondary branch, 
with infarction of half the kidney rather 
than the entire structure. 

Aneurysms of the splenic artery frequently 
are seen on plain abdominal films in the left 
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diameter, and presented as a smooth gray 
glistening lesion. Histologic examination 
disclosed a somewhat collapsed, thick walled, 
vascular lesion, one edge of which had per- 
forated. 
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Chapter 4 


Traumatic Disorders, Foreign Bodies and 
Effects of Drugs 


TRAUMATIC DIAPHRAGMATIC 
HERNIAS 


THESE are more frequent on the left side, 
and follow either penetrating or nonpenetrat- 
ing wounds of the chest and abdomen. They 
were particularly frequent during World War 
II, and also appear after accidents. Acute 
symptoms are due to hemorrhage, medias- 
tinal shift or injury of displaced bowel or 
viscera. However, symptoms often are 
delayed, and sometimes the condition does 
not become apparent for a long time after 
the injury. Traumatic diaphragmatic her- 
nias are not true hernias because no peri- 
toneal sac is present. The viscera. passes 
upward into the left thoracic cavity, and 
structures as diverse as the stomach, bowel, 
omentum, spleen, pancreas, kidney and liver 
have been found in the left hemithorax. No 
direct correlation has been established be- 
tween any anatomic weakness of the dia- 
phragm and the location of the tear. It is 
believed that increased intra-abdominal pres- 
sure is an important contributing cause of 
herniation through small defects which may 
have been caused by previous injury, or be 
of congenital origin. Traumatic right dia- 
phragmatic hernias are relatively uncommon 
because of the protecting action of the liver. 
Nevertheless, in some cases a tear in the 
right diaphragm may be large enough to 
permit entry of the liver into the right chest 

The clinical picture of traumatic diaphrag- 
matic hernia often is bizarre. In some cases 
no symptoms are apparent, while in others 
the complaints suggest cardiac or respiratory 
disorders. Symptoms of intestinal obstruc- 
tion or strangulation are sometimes sudden 
in onset and require surgical relief. Strangu- 
lation may be obscured by a bloody ‘pleural 
effusion. 


Radiographic examination of the chest is 
diagnostic when gas-containing stomach and 
intestine are in the thoracic cavity. The 
mediastinal contents and heart may be dis- 
placed to the right. The diagnosis usually 
is established clearly by giving the patient a 
barium meal, and following it for 24 to 48 
hours to determine the position of the entire 
gastrointestinal tract. There may be a high, 
arcuate shadow simulating an elevated left 
diaphragm which is produced by dilatation 
of the stomach displaced into the left chest. 
This may be apparent in the lateral as well 
as in the frontal projections, and sometimes 
is mistaken for eventration. The possibilities 
for strangulation of gut in the thorax 1s 
increased if the defect in the diaphragm 1s 
relatively small, permitting rotation and 
pinching off of the bowel passing through it. 
Such an occurrence may require barium 
enema examination to disclose the location 
of an obstruction in the vicinity of the left 
diaphragm. If stomach or lesser bowel be- 
come strangulated the signs will be those of 
high obstruction or absence of gas in the 
lesser bowel, depending upon the involved 
site. 

The increasing use of thoracic surgical 
approaches to the abdomen is associated 
with entrance of the stomach into the chest 
through wounds which fail to heal properly. 
The uppermost wall of the stomach then 
simulates an elevated diaphragm. When 
gastric dilatation becomes extensive abdom- 
inal and thoracic pain, dyspnea, tachycardia, 
fever and sometimes shock follow. Strangu- 
lation requires surgical relief. Mention of 
herniation following operative incision of 
the left diaphragm was made by Carter, 
Giusefh and Felson, and another case was 
reported recently by Loitman, Hoover, 
Miscall and Evans. In a recent case seen 
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This is a deceptive condition, and while 
not frequent, is of great importance because 
Operation in time may be life-saving. A 
complication is enterocutaneous fistula, with 
subsidence of nausea, vomiting and disten- 
tion as the fistulous tract serves to relieve 
obstruction. 
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ABDOMINAL TRAUMA 


Direct trauma may be either penetrating 
or non-penetrating, or have elements of both 
types of injury. The penetrating form is an 
obvious indication for proper surgical man- 
agement as soon as possible. As a rule, these 
patients do not come to radiologic investiga- 
tion. In some, scout abdominal films may 
be required to disclose pneumoperitoneum, 
and radiologic evidence of bleeding into the 


abdomen and retroperitoneal areas may be 
helpful in evaluating the extent of the injury. 

Non-penetrating trauma with the abdom- 
inal walls intact presents a diagnostic 
challenge both to the clinician and the 
radiologist. The possibility of injury to 
parenchymatous organs must be kept in 
mind constantly. While the injury may be 
limited to a single organ, the presence of 
multiple injuries must not be overlooked. 
Too great reliance should not be placed on 
so-called “negative” radiologic examinations, 
and clinical acumen often 1s of far greater 
importance than reliance on radiographic 
methods. 

In a review of 47 patients with non- 
penetrating abdominal trauma Pontius, Kil- 
bourne and Paul found injury to single 
organs in 84 per cent of their cases. Of 
these, the spleen was involved in 36 per cent, 
the liver in 12 per cent, and the gastrointes- 
tinal tract in 36 per cent. Injuries of the 
jejunum and ileum occurred 1n 10 of 15 cases, 
with rupture of the colon in 3, the duodenum 
in 1 and the stomach in 1. Seven patients 
had multiple injuries of various segments 
of the small and large intestine, and rupture 
of various large vessels. There were 5 un- 
proved cases in this group. The force of the 
trauma may not be parallel to the extent of 
the injuries, and minor trauma often causes 
a major disturbance. In some patients ab- 
dominal trauma is overlooked because of 
more obvious injuries to the head, neck, 
chest or extremities. The history often is 
unreliable, particularly in children, and 
evidence of injury to the spleen, liver and 
kidneys must be sought by careful examina- 
tion and well-planned radiographic study. 

Symptoms associated with abdominal 
trauma often are dramatic, with shock and 
severe pain dependent upon the location and 
severity of the injuries. Abdominal muscular 
rigidity and tenderness, blood in the stomach 
or the bowel, pain in the shoulder or testes 
all point towards specific injuries. Dhirect 
abdominal trauma often produces ileus. 
Similar intestinal distention also is produced 
by injuries to the thorax or extremities. 

From the radiologic viewpoint, direct ex- 
amination of the abdomen after trauma is 
important in the identification of pneumo- 
peritoneum, which may indieate the presence 
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of a ruptured viscus, particularly the stom- 
ach or bowel. However, absence of pneumo- 
peritoneum does not exclude small intestinal 
perforation. Traumatic rupture of the duo- 
denum need not be accompanied immediate- 
ly by severe symptoms, and the apparent 
comfort of the patient may last as long as 
12 hours. Perforation of the duodenum is 
accompanied by retroperitoneal emphysema, 
with extension of the air to the vicinity of 
the right kidney. Retroperitoneal emphy- 
sema extending along the psoas muscles 
sometimes involves the left renal area as 
well. A retroperitoneal hematoma can 
obliterate the psoas and kidney shadows. 
A similar picture sometimes is produced by 
rupture of the retroperitoneal aspect of the 
ascending colon. The mechanism for duo- 
denal or colon rupture is a crushing force 
against the vertebrz or a tangential tearing 
of fixed retroperitoneal attachments. The 
forceful propulsion of gastric contents 
through an open pylorus into the duodenum 
also may be a factor in the production of a 
duodenal rent. Retroperitoneal emphysema 
is manifested by a bubble-like collection of 
gas in the soft tissues, which presents an 
appearance quite different from that associ- 
ated with free gas in the peritoneal cavity. 

Rupture of the small intestine can occur 
anywhere along the jejunum or ileum. As a 
rule, these perforations are small. In the 
20 cases reported by Geoghegan and Brush, 
the holes varied from 4 mm. to 2 cm. in 10 
cases in which the sizes were reported 
exactly, and in 6 others the tears were con- 
sidered small. Because of this, peritonitis 
often appears slowly, and the radiologic 
changes are not striking if the patients are 
examined soon after the injury. If peritonitis 
becomes extensive a pronounced adynamic 
ileus appears. Otherwise, the extent of the 
ileus may be only moderate, and often 
cannot be distinguished from that due to a 
trauma without bowel rupture. The passage 
of air into the peritoneal cavity is manifested 
by pneumoperitoneum. The use of contrast 
materials for the identification of lacerations 
was suggested by Schlosser and Harkins, 
who advised the injection of small quantities 
of lipiodol into nasogastric tubes for the 
purpose of visualizing duodenal lacerations 
otherwise undetectable. It would appear 


that the use of water-soluble contrast sub- 
stances might find some merit here. The 
important thing to remember in patients 
who have had abdominal trauma is not to 
place too great reliance on the radiologic 
changes. 

Perforation of the colon may be marked by 
the passage of feces into the peritoneal 
cavity. Gottlieb, Sharlin and Peck described 
2 cases in which fecal shadows outside of the 
colon did not conform with the expected 
outline of the large intestine. They regarded 
this as a useful sign even in the absence of 
free gas in the peritoneal cavity. 

Intramural hematomas of the bowel wall 
sometimes occur spontaneously, but more 
often follow trauma. They may be accom- 
panied by symptoms of partial, or even com- 
plete intestinal obstruction. Such hema- 
tomas in the duodenum after trauma have 
been manifested radiologically as sharply 
demarcated tumefactions narrowing the 
lumen of the bowel, associated with a coiled- 
spring mucosal pattern. Cases such as these 
have been described by Felson and Levin, 
and by Melamed and Pantone. Intrinsic 
duodenal obstruction due to a submucous 
hematoma because of erosion of a small 
blood vessel incident to acute pancreatitis 
was described by Oppenheimer. The pre- 
senting sign was huge gastric dilatation. The 
pancreatitis was believed to have been 
initiated by rupture of dilated ducts behind 
a pancreatic carcinoma, or by bleeding from 
a vessel in the duodenal wall eroded by 
inhltrating carcinoma. 

A traumatic intramural hematoma of the 
lesser bowel also can cause intestinal ob- 
struction. Moody observed that in the 9 
cases in the American Literature the hemor- 
rhage had been caused by trauma which 
pinched the fixed retroperitoneal portion of 
the duodenum against the spine, disrupting 
the mesenteric attachment. The intramural 
hematoma which formed separated the 
serosa from the muscularis, producing a 
bulging mass which caused some obstruction. 
Liverud reported a 3-year-old boy who had 
been kicked in the abdomen, following which 
a mass was felt in the abdomen. This caused 
partial obstruction to the passage of barium, 
and proved to be a_subserous hema- 
toma in the jejunum. Obstructing hema- 
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tomas of the large intestine were reported 
by Jones and Settle, and by Kratzer and 
Dixon in patients who had a history of 
abdominal injury followed several months 
later by a constricting lesion of the colon. 

Hematomas of the rectus sheath can 
produce soft tissue shadows over the abdomen 
simulating an intra-abdominal tumor. In 
Mizbah’s case, the mass was believed to be 
a mesenteric cyst. The roentgenograms 
showed dilated jejunal loops which appeared 
to surround the tumor partly. At operation 
a hematoma was found between the layers 
of the rectus sheath. This was attributed 
to rupture of blood vessels during a severe 
bout of coughing. 
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RUPTURE OF THE SPLEEN 


The clinical picture of traumatic rupture 
of the spleen depends on the type of hemor- 
rhage produced. With a history of injury, 
pain in the left upper quadrant and a pal- 
pable spleen is most important in this diag- 
nosis. When bleeding occurs immediately, 
the clinical appearance of shock and upper 
abdominal pain radiating to the left shoulder 
may be so conclusive that radiologic investi- 
gation 1s not required. However, a much less 
dramatic picture follows delayed hemorrhage 
or slow bleeding into the left hypochondrium 
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due to slight capsular tears. An intrasplenic 
hematoma may go unnoticed for a consider- 
able time. Sometimes a severe trauma Is not 
associated with any demonstrable effect, 
while a relatively mild injury causes a 
significant splenic laceration. Hence, due 
cognizance must be given the possibility of 
splenic rupture even with slight injuries, 
particularly in children. 

Radiologic investigation of the abdomen 
cannot be relied upon for the diagnosis of 
splenic rupture. There are certain signs 
which may be contributory, such as obscur- 
ance of thesplenic contour by overlying blood, 
irritation of the left diaphragm with eleva- 
tion and restriction of its motion, and irregu- 
larity of the greater curvature of the stomach 
due to extrinsic pressure from an adjacent 
sanguineous collection. Hemorrhage at the 
top of the spleen may displace its tip down- 
wards. Sometimes it is helpful to fill the 
stomach with air or contrast material to 
help determine the presence of irregular 
filling defects along its greater curvature. 
Hemorrhage passing into the retroperitoneal 
tissues may produce obliteration or haziness 
of the left psoas and kidney shadows. Blood 
gravitating along the gastrosplenic ligament 
also can produce a serration of the greater 
curvature. Adjacent viscera such as the 
splenic flexure and kidney may be displaced. 
As an additional effect of trauma, gastric 
dilatation and ileus is not uncommon. The 
presence of blood in the peritoneal cavity 
may contribute to further intestinal disten- 
tion. 

With slow leakage of blood from a ruptured 
splenic capsule, the signs are delayed, and 
if bleeding stops spontaneously, they may 
disappear. Intrasplenic hematomas produce 
a gradual increase in the size of the spleen, 
with no other visible disturbances. These 
patients sometimes develop splenic cysts, 
with later calcification of the cyst walls. 

The spleen frequently is not visible under 
normal circumstances. Such an observation, 
even in the presence of known trauma, Is not 
a reliable diagnostic sign. However, if a 
sharply outlined spleen is identified, and 
the adjacent soft tissues are normal, the 
diagnosis of a ruptured spleen with signif- 
cant bleeding becomes unlikely. 

The diagnosis of splenic rupture by 
pneumoperitoneum has been suggested. This 


technic may reveal irregularities of the 
splenic outline suggestive of subcapsular 
hematomas, or may _ reveal free intra- 
abdominal fluid. If pneumoperitoneum is 
decided upon, it is advisable to precede the 
examination with erect and recumbent stud- 
ies to make sure that a spontaneous pneumo- 
peritoneum is not overshadowed by the 
artificially induced pneumoperitoneum. 

Rupture of the spleen also occurs on a 
non-traumatic basis, particularly in patients 
with splenic disorders. Spontaneous intra- 
splenic hemorrhage occurs with infectious 
mononucleosis, malaria and various blood 
dyscrasias, and may be followed by the 
formation of hemorrhagic cysts which reach 
considerable size and displace the adjacent 
organs. Gipson, Chancey and Czernobilsky 
noted that splenic rupture might be pre- 
cipitated by even slight trauma in patients 
with infectious mononucleosis. In a review 
of the literature they noted that 44 cases of 
splenic rupture complicating this disease had 
been described. Their case was the first 
large hemorrhagic cyst of the spleen com- 
plicating infectious mononucleosis to be 
reported. Enlarged spleens associated with 
chronic malaria, thrombosis of the splenic 
vein, typhoid fever also are prone to spon- 
taneous rupture or to rupture after slight 
trauma. Moore observed non-traumatic 
rupture of the spleen during pregnancy as an 
unusual occurrence. He found 28 recorded 
cases and added 4 more. 

Torsion of the spleen with pneumopert- 
toneum was described by Falor and Angus 
in 2 patients who gave short histories of 
severe left upper abdominal pain. The 
spleens were removed because of infarction. 
It was believed that a congenital factor was 
present, the pedicles being elongated and 
the configuration of the abdominal cavity 
such that rotation of the spleen about the 
pedicle could occur. 

An interesting rare complication of splenic 
injury is dissemination of splenic tissue 
within the peritoneal cavity, which may 
give rise to intestinal obstruction. 
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RUPTURE OF THE LIVER, BILIARY 
TRACT AND PANCREAS 


The mortality of traumatic rupture of the 
liver is high because of massive hemorrhage. 
As a rule these patients do not come to 
radiologic examination. In some cases, 
trauma produces intrahepatic hemorrhage 
with passage of blood into the biliary system. 
In such cases a puzzling picture of hemor- 
rhage from the biliary tract manifested by 
gastrointestinal bleeding or biliary colic fol- 
lows. Trauma to the liver also produces 
cysts, which develop slowly and sometimes 
reach sufficient size practically to replace 
the right lobe. 

The radiologic manifestations of traumatic 
rupture of the liver include obliteration of 
the liver shadow, signs of free blood within 


the peritoneal cavity and diffuse ileus. 
Hematomas of sufficient bulk displace the 
adjacent viscera and elevate the right dia- 
phragm, splinting its motion. Should the 
diaphragm be torn, the liver may herniate 
into the right thoracic cavity. Pulmonary 
and pleural changes follow bleeding and 
associated lung damage. Penetrating abdom- 
inal wounds causing direct communication 
between the biliary tract and the thorax 
give rise to pleuro-biliary or broncho-biliary 
fistulas, with extravasation of bile into the 
pleural cavity forming a bilithorax. Com- 
munication with the bronchial passages 1s 
followed by expectoration of bile, and this 
usually 1s accompanied with rapid necrosis 
of the lung. Bronchography 1s useful in 
identifying bronchobiliary fistulas. These 
wounds are uncommon in civilian life, but 
are quite frequent in military circles. 

Direct abdominal trauma results in tem- 
porary non-visualization of the biliary tract 
with oral or intravenous cholecystography. 
This may follow injury to any part of the 
trunk, and occurs when hepatic function 
tests are normal. The duration of the period 
of non-visualization depends on the extent 
of the injury. 

Traumatic rupture of the bile ducts may 
be associated with acute hemorrhage pan- 
creatitis because of passage of bile into the 
pancreas through a laceration. The entrance 
of bile into the peritoneal cavity produces 
biliary peritonitis, sometimes with accumu- 
lation of large amounts of bile-stained fluid. 
Contusions and lacerations of the pancreas 
releases pancreatic juice with consequent 
peritoneal irritation, and retroperitoneal in- 
flammations and fluid collections may also 
appear. Bizarre changes such as practically 
complete dissection of the gallbladder from 
its bed or transection of the pancreas depend 
on the traumatic forces and their direction 
of impact. The clinical picture associated 
with these injuries often are so urgent that 
radiologic examinations are not done. 

With delayed reactions to abdominal 
trauma, the diffuse pancreatitis may become 
chronic, with later development of calcifica- 
tions and cysts. Pancreatic fistulas also 
follow injuries to the upper abdomen, with 
later formation of subphrenic and retro- 
peritoneal abscesses. 
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Traumatic Liver 


ADVERSE EFFECTS OF CERTAIN 
DIAGNOSTIC AND THERAPEUTIC 
PROCEDURES 


With the advent of the introduction of 
radiopaque contrast media into the spleen 
or liver for splenoportography or trans- 
hepatic cholangiography, a certain number 
of adverse effects may be anticipated even 
under the best of circumstances. These 
may be bleeding into the _ peritoneal 
cavity from a laceration of the splenic 
capsule, or drainage of bile from a tear 
of the liver capsule. Such effects often 
are rather slow in their appearance, but 
nevertheless can cause serious consequences 
requiring surgical intervention. No specific 
radiographic changes are identified in these 
patients other than ileus secondary to the 
presence of blood or bile in the peritoneal 
cavity. If bleeding is extensive the scout 
abdominal films may reflect the accumula- 
tion of blood in the perisplenic or peri- 
hepatic areas. 

The introduction of a trocar into the 
abdomen for removing ascitic fluid is a 
frequent procedure. However, care should 
be exercised to avoid introducing the trocar 
into an area which has been entered sur- 
gically. In such cases there may be adhesion 
of intestines against the abdominal scar. In 
1 case seen by us the paracentesis was follow- 
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ed by development of a local abscess, which 
in turn caused intestinal obstruction. 

Diagnostic pneumoperitoneum occasion- 
ally may be complicated by spontaneous 
pneumothorax, as reported by Repa and 
Jacobson. In their patient, thread-like 
shadows were noted on the superior surface 
of the involved diaphragm prior to actual 
rupture. It was believed that these shadows 
represented a separation of the muscle fibers 
of the diaphragm by the dissecting air. 
Therapeutic pneumoperitoneum sometimes 
is accompanied by diaphragmatic pneumo- 
celes which appear as annular shadows, and 
which may be completely asymptomatic. 
However, these pneumoceles may rupture 
and produce tension pneumothorax. 

Pneumoperitoneum sometimes occurs 
spontaneously, although it is well recognized 
that the most common cause is a perforated 
ulcer or a ruptured viscus. However, it may 
appear with no apparent cause and without 
symptoms. One possible cause for spontane- 
ous pneumoperitoneum 1n women Is vigorous 
knee-chest exercise, permitting the entrance 
of air into the abdomen by way of the 
fallopian tubes. Lozman and Newman 
reported that they had observed this in a 
patient performing postpartum exercises, an 
opinion concurred in by Conn and La Fon. 
Rarely, a newborn infant may _ present 
pneumoperitoneum with no underlying de- 
fect or injury. Porter reported a newborn 
infant delivered by cesarean section who had 
free intra-abdominal air, together with a 
normal distribution of intestinal gas and no 
evidence of obstruction. At operation free 
air was found in the peritoneal cavity, but 
no explanation for this could be found. 
Two similar cases had been reported in the 
literature. 

Pneumoperitoneum may follow perfora- 
tion of the stomach or esophagus during 
esophagogastroscopy. An interstitial gastric 
emphysema due to entrance of air into the 
wall of the stomach in a few cases has been 
followed by passage of air into the peritoneal 
cavity. As a rule, this is relatively infre- 
quent, and is asymptomatic. Myrhe and 
Wilson noted that out of 119 cases in which 
roentgenograms of the abdomen had been 
made 24 hours after gastroscopy, there were 
2 with interstitial air in the stomach wall. 
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This may be due to extravasation of gas 
through a weak point in the mucosa leading 
into the perivascular sheaths and thence 
into the serosa. Sometimes gas infiltrates 
along the peritoneal reflection of the stomach, 
entering the gastrohepatic ligament and 
omentum, and then ruptures into the peri- 
toneal cavity. The gas also may enter the 
mediastinum and the retroperitoneal tissues, 
and pass as high as the neck or as low as the 
scrotum. The presence of gastric or eso- 
phageal neoplasm supposedly makes this 
complication more likely. 

Perforation of the small intestine by a 
Miller-Abbott tube was reported by Berger 
and Achs, occurring in a patient under treat- 
ment for intestinal obstruction. Symptoms 
had been controlled for about a week, after 
which time drainage diminished and the 
patient's condition worsened. Operation 
disclosed that the tip of the tube distal to 
the balloon had protruded through the bowel 
wall just proximal to the point of obstruction. 
Occasionally a nasogastric tube passes be- 
yond control. It takes from 1 to about 30 
days for the tube to pass. Arrest of the tube 
is considered presumptive evidence of block. 
Intussusception may be due to the balloon 
acting as an invaginating mass. McKenzie, 
Moore and Miller described perforation of 
necrotic ileum by the balloon of a Miller- 
Abbott tube, with production of a_ pelvic 
abscess. Multiple perforations of the small 
bowel due to Cantor tubes also have been 
noted. 

Rupture of the colon during or after 
expulsion of a barium enema is observed 
occasionally in patients who have obstructing 
neoplasms. It is probable that in some a 
preexisting perforation may have been 
aggravated by the force of the enema. The 
entrance of barium into the peritoneal cavity 
is associated with the production of adhe- 
sions in those who survive. Retroperitoneal 
emphysema occasionally occurs because of 
perforation of the bowel. Culver and Con- 
cannon described a case of perforation of a 
sigmoid carcinoma into its mesentery, with 
pneumoretroperitoneum. The air was dis- 
tributed over the upper pole of the left 
kidney and adrenal, and passed between the 
diaphragm and the parietal peritoneum 
bilaterally. Retroperitoneal emphysema 


from perforation of the colon or lesser bowel 
is uncommon, but must be considered in 
differential diagnosis whenever this condition 
is identified. Another point in differential 
diagnosis 1s the occurrence of retroperitoneal 
emphysema which follows caudal anesthesia. 
Recently we observed a patient in whom a 
well-defined streaking of gas was seen in the 
psoas areas, extending up toward the kidney. 
In the absence of an adequate history one 
was entitled to inquire whether the retro- 
peritoneal emphysema might not have been 
caused by perforation of a gas-containing 
viscus. On discussing the films with the 
physician in charge, it was soon apparent that 
the point of entrance of the air was the 
needle introduced 2 days before when a 
caudal block was performed. 

Rupture of the colon in infants during 
barium enema may follow traumatic intro- 
duction of a rectal tube, particularly when 
rectal stenosis is present. In children without 
congenital malformations, rupture of the 
colon may occur because of distension of a 
rectal retention balloon. Under such circum- 
stances, a longitudinal tear may appear, 
permitting entrance of stool and barium 
into the abdominal cavity. Hartman and 
Hills reported 2 cases, 1 in a 4day-old 
infant and another in an 8-month-old child. 
Traumatic rupture of the rectum without 
injection of contrast materials also occurs, 
and a peritonitis may develop which can be 
diagnosed only at operation. If this is sus- 
pected, studies for the presence of pneumo- 
peritoneum are helpful in clarifying the 
problem. Additional questioning may dis- 
close an awkward attempt at taking a rectal 
temperature or some other reason for a 
minute perforation of the bowel. 

The radiographic demonstration of intra- 
peritoneal barium sometimes escapes notice 
during fluoroscopy. However, on the films 
the presence of barium along the lateral 
walls of the abdominal cavity outside of the 
bowel presents a characteristic picture. 

Barium can enter the venous tree, with 
massive and sometimes fatal embolism. 
Such a case was described by Roman, 
Wagner and Steinbach in a 73-year-old man 
in whom a Bardex tube had been used. It 
was postulated that with straining a fissure 
opened, permitting barium to enter the 
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and the specimen disclosed entrapped ileum 
which was infarcted and ulcerated. 

Occasionally a duodenal ulcer perforates 
during examination, with passage of barium 
into the abdomen. One never knows whether 
or not the perforation existed before the 
examination had been started. In some pa- 
tients the entrance of barium 1s slow, present- 
ing only as a serpentine shadow. In others 
a considerable quantity enters rapidly. The 
question as to whether barium alone is 
capable of producing an intraperitoneal re- 
action was studied experimentally by Klein- 
sasser and Warshaw, who injected barium 
mixed with stool into the peritoneal cavities 
of dogs, as well as barium alone and sterile 
stool. These authors concluded that neither 
barium alone nor sterile stool caused severe 
adhesions. Olnick and Watkins followed a 
patient who had barium enter the peritoneal 
cavity through a perforated ulcer 5 years 
before re-examination. There were no com- 
plaints referable to the barium.  Radio- 
graphic studies showed barium in nodular 
deposits throughout the abdomen, including 
the space between the liver and the right 
diaphragm. 

Rarely, spontaneous perforation of an 
undiseased pelvic colon occurs, perhaps 
incident to straining. Two such cases were 
reported by Henderson. In the first one 
very little peritoneal reaction was present 
because stool plugged the opening in the 
sigmoid, which was about 1} inches in 
diameter. In the second patient, who also 
had a tear at the rectosigmoid, a diffuse 
peritonitis was present. Pneumoperitoneum 
likewise may follow proctosigmoidoscopy or 
cleansing enemas. 
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Foreign Bodies 





appendix. Delay also may occur at the 
junction of the cecum and ascending colon 
and at the flexures and haustra of the large 
bowel. 

The 1 Ingestion of radio-transparent foreign 
bodies 1s more serious. Perforation of the 
intestines by swallowed objects such as 
toothpicks can produce serious disturbances. 
Radiologic investigations in these patients 
usually disclose nothing to point to the 
presence of the offending foreign object, but 
may disclose some changes pointing to a 
local inflammation or granuloma. Occasion- 
ally, if the ingested object is sufficiently 
large it may be identified on a scout film. 

Swallowed foreign bodies which do not 
pass through the intestinal tract sometimes 
assume rather bizarre appearances. We 
have seen patients in whom swallowed bobby 
pins remained in the stomach for several 
weeks. Because of the corrosive action of 
the stomach acid, the pins gradually dis- 
integrated and finally were passed. The 
passage of a sharply-pointed object through 
the intestinal wall into the peritoneal cavity 
also may occur, and sometimes these reach 
remote places such as the omentum, the 
retroperitoneal areas, the mediastinum or 
even the extremities. 

Every now and then various objects are 
left within the abdomen during surgery. 
Sometimes laparotomy pads may be identi- 
hed by a telltale metal ring. Until the intro- 
duction of a radiopaque marker into sponges, 
these objects sometimes were permitted to 
remain within the abdomen and could not 
be detected until a granulomatous mass had 
formed about them. 

The ingestion of material which disinte- 
grates within the stomach may give rise to 
toxic symptoms, as occurred in a patient 
reported by Biehusen and Pulaski. This 
man suffered from lead poisoning after 
swallowing a key chain emblem containing 
lead. He was asymptomatic for about 45 
days, and then developed anorexia, vomiting 
and weight loss. Surgical removal of the 
emblem on the sixty-eighth day relieved his 
symptoms. The lead poisoning was proved 
by stippling of the red blood cells and lead 
lines in his gums. 

Occasionally the ingestion of fruit pits 
causes symptoms, particularly in young 


children. One of the hazards of this accident 
is aggravation of peptic ulcers in which the 
crater is invaded by the foreign body. In 
patients with encroachment on the lumen of 
the lesser bowel by extrinsic adhesions, in- 
gestion of fruit pits may convert a relatively 
asymptomatic partial intestinal obstruction 
into one requiring surgical relief. Patients 
with poor dentition have a tendency to 
swallow large chunks of unchewed food, 
raising the possibility of esophageal or 
gastrointestinal obstruction because of 1m- 
paction of bulky food masses. 


Additional Reading 


BIEHUSEN, F. C. and PucaskI, E. J.: Lead Poison- 
ing After Ingestion of a Foreign Body Retained 
in the Stomach, New England J. Med., 254, 
1179, 1956. 

Carp, L.: Foreign Bodies in the Gastrointestinal 
Tracts of Psychotic Patients, Arch. Surg., 60, 
1055, 1950. 

DREILING, D. A. and Marsnak, R. H.: Chronic 
Duodenal Obstruction From Ingested Fruit Pits 
in Patients with Duodenal Ulcer, A.M.A. Arch. 
Surg., 72, 411, 1956. 

EQuEN, M.: Magnetic Removal of Foreign Bodies, 
Springfield, Illinois, Charles C Thomas, 1957. 
FINERMAN, W.B.: Perforations of Respiratory and 
Alimentary Tracts by Metallic Foreign Bodies, 

A.M.A. Arch. Otolaryng., 6/, 164, 1955. 

GILLESPIE, J. B.: Perforation of Duodenum by 
Ingested Foreign Body, Symptoms Suggesting 
Disease of the Hip, Am. J. Dis. Child., 80, 600, 
1950. 

Katz, I. and ARCOMANO, J.: Roentgen Findings in a 

~ Case of Perforation of the Cecum by a Bone, 
Radiology, 63, 411, 1954. 

Roserts, W. E.: Carbonated Soft Drinks in Roent- 
gen Diagnosis of Foreign Bodies in the Stomach. 
Am. J. Roentgenol., 7/, 239, 1954. 

Row .inG, J. T.: Intestinal Obstruction by Food, 
Lancet, 2, 289, 1956. 

SILBER, S. and EpsTEIn, B.S.: The Peroral Removal 
of Certain Swallowed Foreign Bodies Without 
Endoscopy, New York State J. Med., #7, 1122, 
1947. 

SILBER, S., KAPLAN, C. and Epstein, B. S.: The 
Use of the Permanent (Alnico) Magnet in the 
Peroral Removal of a Metallic Foreign Body 
(padlock) From the Stomach, Ann. Otol., Rhin. 
& Laryng., 53, 589, 1944. 

SnopGrass, T. J.: Foreign Bodies in the Intestinal 
Tract, Arch. Surg., 55, 441, 1947. 

Storck, A., ROTHSCHILD, J. E. and OCHSNER, A.: 
Intestinal Obstruction due to Intraluminal 
Foreign Bodies, Ann. Surg., 109, 844, 1939. 

VauGuHn, A. M. and Rooney, J. A.: Foreign Body in 
the Stomach Wall Simulating a Neoplasm. 
J.A.M.A., 157, 990, 1953. 


—~. aa 


Enteroliths and Barium Granulomas 


WHEELER, P. H.: Removal of Over 1300 Foreign 
Bodies From Stomach, New England J. Med., 
224, 57, 1941. 


BEZOARS 


By definition, bezoars are gradual accumu- 
lations of undigestible material which collect 
in the stomach gradually. If the offending 
substance is plant material such as _per- 
simmons, or fruit or vegetable fibers, seeds 
and skins, the condition is referred to as 
phytobezoar or hortobezoar. If hair is 
ingested, and this is the most common 
situation, the term applied is trichobezoar. 
A combination of the two is considered a 
trichophytobezoar. The ingestion of foreign 
materials such as shellac, asphalt or putty 
produces intragastric concretions. The eat- 
ing of common dirt is designated as geo- 
phagia. 

As a rule, bezoars produce large gastric 
defects, and sometimes are large enough to 
form a cast of a fairly distended gastric 
cavity. On plain films of the abdomen a 
radiolucent area with entwined radiopaque 
strands may be identified. When barium is 
swallowed, it flows around the mass and 
produces a reticular pattern following the 
contour of the stomach. As the barium soaks 
into the mass, the shadow persists for a 
relatively long time. With multiple bezoars, 
the barium fills the interspaces between 
them, demonstrating the individual masses. 
Impingement against the pyloric ring may 
produce obstruction with gastric dilatation. 

The clinical symptoms produced by bezoars 
may be insignificant. However, when the 
mass becomes large enough it causes pain, 
vomiting, anemia, exhaustion and intoler- 
ance for food. Passage of a bezoar into the 
intestinal tract induces obstruction, some- 
times associated with perforation of the 
bowel. The pressure of a bezoar also can 
cause ulceration of the adjacent mucosa 
with consequent bleeding. 


Additional Reading 


ALLEN, L. G.: Phytobezoar, Am. J. Roentgenol., 
39, 67, 1938. 

BENELL, O. E.: Silicobezoar, Am. J. Roentgenol., 
68, 639, 1952. 
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Brown, C. H. and SCHNEIDER, R. W.: Large 
Gastric Bezoar, Cleveland Clin. Quart., 18, 203, 
1951. 

Davies, E. R.: Pyloric Obstruction by a Mass of 
Asphalt, Lancet, J, 651, 1946, 

DEBAKEyY, M. and OcHsNER, A.: Bezoars and 
Concretions, Surgery, 4, 934, and 5, 132, 1938. 

FRIEDLANDER, F, C. and KusHiick, P.: Tricho- 
bezoar, Arch. Dis. Childhood, 29, 556, 1954. 

GARDNER, J. E. and TEVETOGLU, F.: The Roent- 
genographic Diagnosis of Geophagia (dirt-eating) 
in Children, J. Pediat., 5/, 667, 1957. 

HutTwitz, S. and MCALENNEY, P. F.: Trichobezoar 
in Children, Am. J. Dis. Child., 8/, 753, 1951. 

LockarRp, V. M.: Lesions of the Upper Gastro- 
intestinal Tract in Infants and Children, Radi- 
ology, 58, 696, 1952. 

OsMonp, J. D., JR. and Prices, J. B.: Perforation of 
Gastric Ulcer Secondary to Trichobezoar, 
J.A.M.A., 145, 818, 1951. 

TONDREAU, R. L. and Krirkuin, B. R.: Bezoars of 
the Stomach, S. Clin. North America, 30, 1097, 
1950. 


ENTEROLITHS AND BARIUM 
GRANULOMAS 


Stasis of the fecal current in the large 
intestine may be followed by compaction of 
feces and the formation of enteroliths. This 
is fairly common in elderly patients who are 
chronically constipated, and has been ob- 
served with megacolon, stricture or inflam- 
mation of the bowel or neoplastic obstruc- 
tion. Sometimes these concretions calcify. 
Analysis of such a stone by Harland showed 
it to consist of alternate layers of inspissated 
fecal and mineral matter. Occasionally a 
fecolith forms about ingested foreign material 
such as fruit stems or pits. While enteroliths 
are common in the large bowel, they also 
are found occasionally in the small intestine, 
particularly in patients with partial intes- 
tinal obstruction. 

Fecalomas at times are completely asymp- 
tomatic. ' In elderly patients with poor 
intestinal activity, they may impact causing 
intestinal obstruction which in essence is due 
to a foreign body. Frequently the diagnosis 
is established by the demonstration of radio- 
lucent fecal masses with distention of the 
proximal bowel. Usually barium traverses 
the bowel, but passage is slow and inter- 
rupted by the larger fecoliths. Appendiceal 
fecal concretions have been discussed before. 
The high incidence of acute appendicitis 
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Duodenal Arteriomesentive Obstruction 





If associated with an acute inflammatory 
reaction, there may be considerable local 
pain, as reported by Schwartz, and by 
Beddoe, Kay and Kaye. Barium entering 
the appendix may contribute to the develop- 
ment of a fecolith, but more often this is 
evacuated without injury or ill consequence. 
Enteric coated pills may persist for a rela- 
tively long time in the gastrointestinal tract, 
and can be recognized easily by their 
characteristic shapes. 

Small intestinal obstruction infrequently 
may be caused by medications containing 
methylcellulose, or by curds of undigested 
protein milk. 


Additional Reading 


BEppoE, H. L., Kay, S. and Kaye, S.: Barium 
Granuloma of the Rectum, J.A.M.A., /54, 747, 
1954. 

CHAPPLE, C. F.: Appendiceal Calculi, Brit. J. 


Surg., 38, 503, 1951. 

CHILDE, A. E.: Calcified Appendiceal Fecal Con- 
cretions in Childhood, Am. J. Roentgenol., 58, 
455, 1947. 

FeLson, B.: Appendiceal Calculi, Surgery, 25,734, 
1949. 

Freup, W. 1., ZIKMUND, A., Strout, C. S. and FRrIEs, 
J. W.: Fecaloma, Gastroenterology, 29, 446, 
1955. 

Gorpbon, B.S. and CLyMAn, D.: Barium Granuloma 
of the Rectum, Gastroenterology, 32, 943, 1957. 

GuBLER, J. A. and KukKRAL, A. J.: Barium Appen- 
dicitis, J. Intern. Coll. Surg., 2/, 379, 1954. 

HARLAND, D.: A Case of Multiple Calculi in the 
Large Intestine With a Review of the Subject 
of Intestinal Calculi. Brit. J. Surg., 4/, 209, 
1953. 

Katz, I. and FIiscHER, R. M.: Enteroliths Com- 
plicating Regional Enteritis, Am. J. Roentgenol., 
78, 653, 1957. 

MENDELOFF, J.: Granulomatous Reaction to Bar- 
ium Sulfate in and About Appendix, Am. J. 
Clin. Path., 26, 155, 1956. 

ScuwartTz, L. W.: Barium Granuloma of the 
Rectum Following Barium Enema, Am. J. Surg., 
90, 802, 1955. 

THomMaAs, S. F.: Appendiceal Coproliths; 
Surgical Importance, Radiology, #9, 39, 
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ARTERIOMESENTERIC OBSTRUCTION 
OF THE DUODENUM 


Extrinsic duodenal obstruction occurs in 
the newborn period because of malrotation 
of the small intestine, with adhesions be- 
tween the high cecum and the peritoneum 


in the subhepatic area which compress the 
third portion of the duodenum. Occasion- 
ally anomalous vessels originating from the 
root of the mesentery just above the pan- 
creas extend into the duodenohepatic liga- 
ment and compress the anterior duodenal 
wall. In this way obstruction is produced 
which results in dilatation of the stomach 
and the proximal duodenum as well as the 
common bile duct and gallbladder. This 
condition is seen more often in adult females. 

Chronic intermittent obstruction of the 
duodenum results from compression of the 
third portion of the duodenum at the point 
where it crosses the spine. When the superior 
mesenteric artery branches off in an unusu- 
ally low position and is associated with 
visceroptosis, intermittent duodenal obstruc- 
tion may follow. The possibility of inter- 


‘mittent arteriomesenteric obstruction of the 


duodenum is heightened in asthenic patients 
who have exaggerated lordosis and viscer- 
optosis. It occurs most often in debilitated 
or emaciated people, particularly those who 
have been recumbent for a long time, and 
follows trauma or surgery in others. The 
obstructive process is intermittent, or may 
present with acute symptoms. The acute 
form, which has been observed in patients 
varying from 9 months to over 70 years old, 
is one of gastroduodenal dilatation with 
copious vomiting, nausea and periumbilical 
pain. The diagnosis is suggested radio- 
logically by pronounced dilatation of the 
stomach and particularly of the first and 
second portions of the duodenum. 

Chronic or intermittent arteriomesenteric 
duodenal obstruction is relatively more com- 
mon. While it is attributed usually to com- 
pression by the mesenteric artery, it also is 
associated with congenital bands and mal- 
rotation of the intestine. Infiltration of the 
mesentery by malignant disease, pressure 
from enlarged lymph nodes due to tuber- 
culosis or lymphoblastoma also may _ be 
cause for chronic duodenal ileus. The symp- 
toms mainly are nausea, epigastric pain and 
occasional vomiting. Vasomotor disturb- 
ances and headache also appear. An associ- 
ation of chronic duodenal ileus with peptic 
ulcer has been encountered. The radiologic 
picture is one of varying intermittent gastro- 
duodenal obstruction, with the point of 
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condition. Dorph collected 4 cases, 3 of 
which terminated fatally. His own case, an 
18-year-old girl, had a fracture of the lower 
femur and was discharged after being placed 
in a body cast. Following this she began to 
vomit constantly, became alkalotic, and was 
readmitted in an unconscious state with the 
body cast still on. At postmortem examina- 
tion acute dilatation of the stomach and 
duodenum up to the ligament of Treitz was 
found. No evidence of organic obstruction 
was present, the transition from dilated to 
normal bowel being abrupt. Rare though 
this may be, the demonstration of a dilated 
stomach in an immobilized patient should 
be regarded as a signal of danger. 


Additional Reading 


ConLeEy, A. and MILLER, D. S.: Acute Dilatation 
of the Stomach With Perforation Following Body 
Cast Application, Indust. Med., 4, 185, 1935. 

Dorpnu, M.H.: The Cast Syndrome, New England 
J. Med., 243, 440, 1950. 

FRIMANN-DAHL, J.: Roentgen Examination in 
Acute Dilatation of the Stomach, Acta Radiol., 
29, 237, 1948. 

Leucutia, T.: The Cast Syndrome, Am. J. Roent- 
genol., 64, 1013, 1950. 


PNEUMATOSIS INTESTINALIS 


The presence of gas cysts in the intestinal 
walls once was considered quite infrequent. 
Now, with radiologic help, the diagnosis is 
made more often. The condition occurs 
mainly in young people, and is found 1 
children as well as in middle age. Males are 
affected more often than females. Paren- 
thetically, the disturbance has long been 
known to exist in animals, particularly swine. 

During infancy it has been associated 
with megacolon or other congenital obstruc- 
tions of the intestinal tract. In children most 
of the gas collects in submucosal cysts, 
while in adults the gas accumulates in any 
layer of the bowel, especially in the subserosa. 
The cysts often are lined with a thin layer 
of endothelium. When the condition has 
been present for a long time giant cell 
formation and fibrosis occurs. At present it 
is believed that the gas enters the bowel wall 
on a mechanical basis. It is presumed that 
gas accumulates under pressure in the bowel 
lumen, and passes by way of a mucosal 


defect such as an ulcer to various areas 
along the mesenteric attachments. It then 
dissects along the subserosal layer, or follows 
blood vessels to the submucosa. The gaseous 
contents have been compared with atmos- 
pheric air, being odorless and non-inflam- 
mable, containing from 70 to 90 per cent of 
nitrogen and from 3 to 20 per cent of oxygen. 
The carbon dioxide content is from 0 to 15 
per cent. These cysts vary in size from a 
millimeter or two to relatively large struc- 
ture up to 8 or 10 cm. in diameter. Wolfe 
and Evans reported on the presence of gas 
within the portal veins of the liver in infants, 
demonstrated radiologically at postmortem 
as well as on premortem examinations. In 
3 of their cases, pneumatosis of the bowel 
wall also was observed. It was believed that 
increased gaseous pressure within the bowel 
forced air into the mesenteric vein, which 
then reached the portal system. This ob- 
servation supports the mechanical concept 
of the origin of pneumatosis intestinalis. 

The distribution of the gas cysts 1s fairly 
uniform, occurring most often along the 
antimesenteric border of the ileal loops and 
the distal half of the colon. Less often the 
omentum, jejunum, duodenum and stomach 
are affected. When the colon alone 1s in- 
volved it 1s presumed that the condition 
followed some minute mucosal trauma. In 
cases of pneumatosis of the lesser bowel or 
the ileocecal area associated stenotic lesions 
may exist. Gaseous cysts also are associated 
with inflammatory processes such as enter- 
itis, and have been related to infantile 
diarrhea. Koss described a form of emphysem- 
atous change in the bowel wall in children 
with ulcerative ileocolitis, with the gas dis- 
tributed inthe subserosa in sheet-like fashion. 
Gas cysts of the mesentery also appear, and 
occasionally the gas dissects into the retro- 
peritoneal areas and accumulates between 
the diaphragm and the parietal peritoneum, 
giving a roentgenographic picture simulating 
pneumoperitoneum. 

No specific symptomatology is associated 
with uncomplicated pneumatosis intestinalis. 
The condition usually is disclosed on radio- 
graphic examination made for complaints 
referable to a more basic condition such as 
congenital abnormalities, infectious, ulcerat- 
ing or neoplastic lesions. In some patients 
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ruptures of a cyst may result in pneumo- 
peritoneum, which in rare instances has 
proven fatal. This condition also produces 
symptoms referable to the mechanical effects 
of the lesions, principally those of varying 
compression of the bowel lumen. With 
multiple cysts and an elongated mesentery 
recurrent volvulus may appear. Hemor- 
rhage is a relatively infrequent complication. 

Radiologically these cysts produce rather 
characteristic reticular double-ringed shad- 
ows in the wall of the bowel. Unusual collec- 
tions of gas in the retroperitoneal area, or 
grape-like clusters of gaseous shadows around 
the periphery of the bowel suggest the diag- 
nosis. When the condition is predominantly 
submucosal, more difficulty in diagnosis is 
encountered because the cyst walls overlap 
and merge with the intestinal lumen. Serosal 
gas cysts are manifested by extraluminal, 
smoothly outlined spherical or oval areas of 
diminished density. Skip areas of uninvolved 
bowel are frequent. Some dilatation of the 
lesser bowel with thickening of its wall also 
occurs together with reticular cyst-like multi- 
locular translucent shadows. 

On examination by barium enema colon 
involvement may be manifested by sharply 
defined impressions into the wall of the 
bowel secondary to pressure by the cysts. 
Soft tissue films may disclose the peripheral 
border of the cyst as well as the indentation 
produced against the barium column. On 
the post-evacuation and air contrast studies 
the cysts may simulate impressions second- 
ary to distention of loops of bowel, but care- 
ful inspection of the periphery of the wall 
of the intestine should lead to the correct 
diagnosis. Separation of the liver from the 
right diaphragm by large emphysematous 
cysts has been described. In the differential 
diagnosis of this condition, the possibility of 
polypoid lesions, neoplasms and inflamma- 
tory diseases has to be excluded. Every 
effort should be made in patients with this 
condition not to overlook concomitant or 
underlying disease of greater clinical signifi- 
cance. 


Additional Reading 


ALFORD, J. E., GALLETTI, G. and CuLver, G. J.: 
Pneumatosis Cystoides Intestinalis, Am. J. Surg., 
92, 648, 1956. 


Ayres, R. W., Besson, C. R. and Scruacs, J. B., 
Jr.: Idiopathic Pneumoperitoneum, Am. J. 
Digest. Dis., 17, 345, 1950. 

BILGER, M.: Pneumatosis Cystoides Intestinalis in 
Children, Pediatrics, 49, 445, 1956. 

Briccs, G. W., SIFRE, R. A. and OVERHOLT, E. L.: 
Pneumatosis Cystoides Intestinalis, Ann. Int. 
Med., 40, 618, 1954. 

Koss, L. G.: Abdominal Gas Cysts (Pneumatosis 
Cystoides Intestinorum Hominis), Arch. Path., 
53, 523, 1952. 

KuKraAL, A. J., PLANK, J. R. and Dewnst, J.: 
Abdominal Gas Cysts Complicated by Intestinal 
Obstruction, Ann. Surg., /4/, 109, 1955. 

MARSHAK, R. H., Bium, S. D. and ELiasopn, J.: 
Pneumatosis Involving the Left Side of the 
Colon, J.A.M.A., /6/, 1626, 1956. 

MaRSHAK, R. H. and ELraAsopu, J.: Pneumatosis 
Coli, Am. J. Digest. Dis., 7, 99, 1956. 

McKenzirE, E. P.:  Pneumatosis  Intestinalis, 
Pediatrics, 7, 537, 1951. 

McGEE, A. R., Penny, S. F. and WILLIAMSON, 
N. L.:  Pneumatosis Cystoides Intestinalis, 
Radiology, 66, 88, 1956. 

Otson, J. D.: Pneumatosis Cystoides Intestinalis, 
A.M.A. Arch. Surg., 68, 899, 1954. 

Paris, L.: Pneumatosis Cystoides Intestinalis in 
Infancy, J. Pediat., 46, 1, 1955. 

PEMBERTON, H. W., SmitH, W. G. and HOLMAN, 
C. B.: Pneumatosis Cystoides Intestinalis 
Diagnosed Sigmoidoscopically, Am. J. Surg., 94, 
472, 1957. 

RoseNBAtM, H. D.: Pneumatosis Cystoides In- 
testinalis. Am J. Roentgenol., 78, 681, 1957. 
Sanps, W. W.: Extraluminal Localized Gas Vesicles. 
An Aid in the Diagnosis of Abdominal Abscesses 
From the Plain Roentgenograms, Am. J. Roent- 

genol., 74, 195, 1955. 

Scuorr, S., UttmMann, T. D. and LaAvuFer, S.: 
Pneumatosis Cystoides Intestinalis, Arch. Int. 
Med., 88, 362, 1951. 

SOMERVILLE, P.: Gas Cysts of the Intestine With 
Pneumoperitoneum, Lancet, 2, 1160, 1951. 

STIENNON, O. A.: Pneumatosis Intestinalis in the 
Newborn, Am. J. Dis. Child., 8/, 651, 1951. 

WitTkowskI, L. J., Pontius, G. V. and ANDERSON, 
R. E.: Gas Cysts of the Intestine, Surgery, 37, 
959, 1955. 

Wo FE, J. N. and Evans, W. A.: Gas in the Portal 
Veins of the Liver in Infants. A Roentgeno- 
graphic Demonstration with Postmortem Ana- 
tomical Correlation, Am. J. Roentgenol., 74, 
486, 1955. 


RADIATION EFFECTS 


In the planning of radiation therapy one 
must consider the results of the treatment 
on adjacent healthy tissues as well as its 
effect on the diseased area. It has long been 
known that the gastrointestinal tract 1s sus- 
ceptible to injury from ionizing radiation. 
With the advent of increasingly potent 
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forms of radiation, the matter requires 
serious reconsideration, particularly with 
high depth doses and relatively slight skin 
effects. Under these conditions the actual 
limiting factor becomes the gastrointestinal 
tract rather than the skin. Inasmuch as one 
cannot observe all of the bowel lumen during 
treatment, a precise knowledge of the effects 
of radiation on the deeper normal tissues is 
important in managing the patient. Help 
is available by proctosigmoidoscopic exam- 
inations, but information about the condi- 
tion of the small intestine and the inacces- 
sible areas of the bowel still is largely that 
estimated by experience. 

Radiation therapy directed to the stomach 
in moderate doses results in a loss of activity 
of the glandular structures. Achlorhydria 
may appear, and it has been suggested that 
x-ray therapy directed to the stomach be 
used in the treatment of peptic ulcer. This 
is a rather drastic approach, and one which 
I would not recommend at present. The 
gastroscopic picture of post-irradiation gas- 
tritis was described by Palmer in 12 patients 
who had received million volt therapy for a 
variety of retroperitoneal tumors. He noted 
edema of the wall of the stomach with a 
tubular deformity and fixation of the antrum, 
and a fixed patulousness of the pylorus 
associated with deep chronic ulcers which 
healed without contractures. In 1 of the 12 
cases he reported perforation and hemor- 
rhage complicated the post-irradiation gas- 
tritis. Ricketts and his associates studied 
the stomachs of patients with peptic ulcers 
treated with x-radiation in doses of from 
1100 to 2500 r, and noted redness and edema 
of the stomach mucosa with adherent exu- 
date in 75 out of 77 patients examined. 
Changes appeared within a week to 3 months 
after treatment, and sometimes came at a 
time when the gastric acidity was reduced 
considerably. The irradiation gastritis was 
believed to be directly proportional to the 
decrease in gastric secretion. The inflamma- 
tory process was transitory, and was followed 
by atrophy. It was consistently present in 
patients with anacidity of 2 years or longer 
in duration. Patients in whom a nodular, 
cobblestone appearance of the mucous mem- 
brane suggested the presence of hypertrophic 
gastritis later had a normal or mildly atrophic 


mucosa. In this group the appearance of 
irradiation gastritis was not accompanied by 
adverse symptoms. 

The small intestine appears more suscep- 
tible to radiation damage than the stomach. 
This may be due to functional disturbance 
of the lesser bowel which gives rise to altera- 
tion of absorption, with consequent dehy- 
dration, electrolyte imbalance and fluid loss 
from vomiting and diarrhea. The motility 
of the intestinal contents is increased during 
and immediately after irradiation and _ be- 
comes depressed soon thereafter. A toxic 
picture may appear, with loss of body weight 
and malnutrition. The early irradiation 
changes of the small intestine include edema 
of the bowel wall, hyperemia, and friable 
mucous membrane. These appear during 
and after treatment. Mucosal ulcers appear 
in the ileum, and less often in the jejunum. 
These may be single, or multiple and con- 
fluent. The size of the ulcerations varies from 
minute to large shallow ulcers, which may 
become deeper and perforate the bowel. As 
a result of the mucosal irritation and ulcera- 
tion, scarring and fibrosis develop. Ulcera- 
tions often are associated with a bloody 
diarrhea. In the event of perforation peri- 
tonitis and intra-abdominal fistulas occur. 
These changes also affect the mesentery with 
shortening and thickening of this structure. 
Lymphatic block may occur, which may 
produce chylous ascites. The later stages 
are characterized by atrophy of the mucosa. 
submucosal fibrosis, interstitial edema and 
hyaline thickening of the intima and media 
of the intestine. Lymphoid follicles may 
disappear and hyalinization of the muscle 
appears. Inasmuch as one of the profound 
effects of radiation is endarteritis, diminution 
of vascular supply may be followed by 
fibrosis, or at times the bowel wall becomes so 
devitalized that perforation occurs. As a 
result of the fibrotic changes intestinal ob- 
struction which at first 1s partial and later 
becomes more severe is produced. The im- 
mediate effects of radiation therapy may 
persist for a month or longer after treatment 
has been concluded. The later effects often 
are manifested after a considerably longer 
time. It has been estimated that the toler- 
ance of the small intestine is somewhere 
around 2500 r, using conventional apparatus. 
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and injured wall is characteristically sharp. 
With recession of the acute reaction, the 
fibrotic changes are much the same as those 
incident to external irradiation. Perforation 
of the injured wall with vesicorectal or 
vaginorectal fistulas 1s a serious complication. 
The radiologic demonstration of injury to 
the gastrointestinal tract secondary to irradi- 
ation is divided into the changes associated 
with acute injury and to the later stages 
characterized by fibrosis, scarring and loss 
of blood supply of the affected areas. In the 
acute stages, examination of the lesser bowel 
discloses delayed passage of barium through 
some of the loops, and hastened passage 
through others. Constriction of various seg- 
ments with partial obstruction which may 
progress to complete block appear later as 
the fibrotic stage becomes manifest. Exam- 
ination of the colon by barium enema during 
the acute stage discloses irritability and 
spasticity of the affected bowel, with deeply 
indented and irregular haustral markings. 
With fibrosis and scarring the bowel loops 
become narrowed, sometimes reaching the 
point of complete obstruction. Peristaltic 
activity of the intestinal loops is altered 
because of the fibrotic damage. Marked 
variation in the effect of radiation on the 
motor activity of the bowel is observed. 
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the Gastrointestinal Tract, A.M.A. Arch. Int. 
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on the Physiology of the Gastrointestinal Tract, 
Radiation Res., 5, 167, 1956. 

Furtu, J. and Tuttis, J. L.: Carcinogenesis by 
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Brit. J. Radiol., 27, 630, 1954. 

WiLey, H. M. and SUGARBAKER, E. D.: Roent- 
genotherapeutic Changes in the Small Intestines, 
Cancer, 3, 629, 1950. 


CHEMICAL TRAUMA 


The ingestion of corrosive chemicals causes 
both immediate and delayed gastrointestinal 
damage. Substances such as lye can produce 
pyloric obstruction secondary to sclerosis in 
a short time, if the patient survives. Two 
such cases were reported by Bolstad. Con- 
comitant esophageal stricture was present 
in both. The ingestion of mineral acids such 
as hydrochloric or sulfuric acid can result 
in severe gastric damage with less change in 
the esophagus. A progressive type of gastric 
obstruction appears, associated with nausea, 
hematemesis and weight loss which reaches 
its maximum Intensity after about 6 weeks. 
The stomach becomes thickened and scarred. 
particularly at the pyloric antrum, followed 
by obstruction which requires surgical relief. 
In some patients the irregularity of the 
stomach secondary to the effect of mineral 
acids simulates malignant disease. Hydro- 
chloric acid is the most frequent offending 
agent, insofar as delayed reactions are con- 
cerned. Sulfuric acid 1s far more toxic and 
patients rarely survive long enough to 
develop fibrotic changes. However, should 
they live, strictures and irregularities simu- 
lating malignancy may appear. 

The ingestion of strong alkalis produces 
considerably more esophageal than gastric 
change because of the neutralizing effects of 
gastric acid. Ferrous sulfate may cause a 
corrosive action on the stomach mucosa 
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Drug Effects 


resulting in pyloric obstruction. This some- 
times is Observed in children who take an 
overdose of this medication. If the child 
survives, the acute gastric irritation 1s fol- 
lowed by contractures along the lesser curva- 
ture and pylorus. 

In the past, and sometimes even at present, 
thorium dioxide is used for visualization of 
vascular structures or of the reticuloendo- 
thelial system. This substance is a practically 
inexhaustible source of radioactivity, emit- 
ting alpha, beta and gamma rays. Its 
extravasation into the soft tissues causes a 
severe granulomatous reaction. In addition 
to its local effects, later changes of a car- 
cinogenic nature have been reported. Depo- 
sition of thorium dioxide in the liver may 
produce a diffuse sclerosis, with cirrhosis 
and severe degenerative changes. Similar 
alterations appear in the spleen, and the 
occurrence of neoplasms in the liver and 
spleen associated with thorium dioxide de- 
posits have been recorded by Fruhling, 
Gross, Batzenschlager and Dorner. 

Radiographically the deposition of thor- 
ium dioxide (Thorotrast) in the liver and 
spleen is recognized by the increased opacity 
of these organs. Occasionally other areas are 
affected. A case of deposition of Thorotrast 
in the wall of the gallbladder has been 
reported, the explanation being that inter- 
stitial hemorrhages within the gallbladder 
was followed by infiltration with macro- 
phages, which then acted as part of the 
reticuloendothelial system. 
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DRUG EFFECTS 


A discussion of the toxic effects of the 
drugs in common use today would require 
far more space than is available here. How- 
ever, because of the various effects of anti- 
biotic, chemotherapeutic and various hor- 
monal agents on the gastrointestinal tract, 
brief mention is worth while. Such changes 
often simulate organic disease, and it is 
important to take into consideration the 
factor of recent medication. In addition, the 
effect of drugs in the nature of altering the 
bacterial content of the bowel may give rise 
to changes which manifest themselves radio- 
logically. An example of this 1s the effect 
of prolonged use of antibiotics permitting 
the emergence of fungi as pathogens, or 
the development of certain strains of micro- 
cocci as highly potent pathogens. 

Several specific changes are worth reiterat- 
ing. Among these are those associated with 
prolonged use of salicylates, which can 
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Ileus associated with colic, either urinary 
or biliary in nature, is well known, and is 
another manifestation of disturbed nervous 
impulses to the intestinal tract. Dilatation 
of the colon also appears under these condi- 
tions. We have seen several cases of marked 
spasm of the splenic flexure associated with 
left renal colic. In one patient the picture 
was that of an obstruction, believed to be 
due to a carcinoma. The true nature of the 
condition was clarified when a stone was 
found in the left ureter. The patient re- 
covered rapidly after the stone was passed. 

The association of ulcerations of the gas- 
trointestinal tract, particularly of the stom- 
ach and duodenum, with central nervous 
system disorders was recognized by Cushing. 
These ulcers may be relatively acute and 
have no induration about them. They may 
be completely asymptomatic, and attention 
is directed to them only at postmortem 
examination or if they should perforate. The 
occurrence of similar ulceration in patients 
who had been severely burned was recently 
reviewed by Hummel, Lanchantin and Artz. 
These authors noted the appearance of 
Curling’s ulcers in 20 out of a thousand 
burned patients. Of 80 who died, 17 had 
gastrointestinal ulcers, mainly in the duo- 
denum. Several were multiple, and hemor- 
rhage occurred in 10 cases. Only 3 patients 
had abdominal pain. The symptoms usually 
are mild, and the diagnosis of these may be 
delayed until operation or postmortem 
examination. 

The occurrence of ileus with inflammatory 
lesions of the central nervous system is 
infrequent. Such a case was reported recently 
by Moffatt and Grant. We had the oppor- 
tunity of observing a youngster with pro- 
nounced hydrocephalus who developed an 
ileus indistinguishable from intestinal ob- 
struction. The patient expired and post- 
mortem examination failed to disclose any 
lesion which could account for the ileus. 
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GASTROINTESTINAL ALLERGY 


As_ Ingelfinger, Lowell and Franklin 


- pointed out, this is a diagnosis frequently 


considered, occasionally evaluated and rarely 
established. There appears to be no mani- 
festation which can be regarded as definitely 
indicative of this condition. Radiologic 
studies which reveal patterns of atypical 
distention and contraction of the intestinal 
coils have been observed often, but this 1s 
so nonspecific that it cannot be regarded as 
more than suggestive. 

Angioneurotic edema sometimes is associ- 
ated with abdominal pain.  Biering pre- 
sented a case in which postmortem examina- 
tion disclosed edema of the intestines from 
the duodenum to the colon of varying 
intensity in several areas, combined with 
pronounced eosinophilic infiltration. This 
patient had complained of intense abdominal 
pain, and on one occasion the radiographic 
studies suggested an intussusception. This 
was not verified at operation, and the pos- 
sibility of this being transitory and spon- 
taneously relieved was considered likely. 


Additional Reading 
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Edema, Acta Med. Scandinav., 153, 373, 1956. 
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Jejunitis, 177 
acute phlegmonosa, 186 
simplex, 186 
Jejunogastric intussusception, 252 
Jejunoileitis, 269, 283 
Jejyunum, ademona, 114 
aneurysmal tumor, 293 
carcinoma, 114 
leiomyoma, 117 


K 


KAPOsI'S disease, 108, 118 

sarcoma, 159 
Kidney stone, 136, 142 

unilateral multicystic disease, 164 
Krukenberg tumor, 121 


LARGE bowel atresia, 68 
Lead poisoning, 312 
Leather-bottle stomach, 106 
Leiomyoma, 90, 111, 292 
Leiomyosarcomas, 90, 104, 111 
Leriche syndrome, 291 
Lesser bowel, carcinoid, 118 
hematoma, 287 
omental sac, 51 
omentum, 13, 16 
Leukemia, 105, 155 
Ligament, gastrosplenic, 54 
lienorenal, 51, 54 
of Treitz, 49, 51 
Limy bile, 233 
Linitis plastica, 99, 265 
Lipomas, 90 
Liver, 11, 17 
abscess, 255 
acute necrosis, 148 
adenoma, 148 
benign tumors, 148 
cancer, 145, 148 
cell cancer, 148 
cysts, 60, 150, 303 
disease, veno-occlusive, 228 
echinococcus, 258 
embryonal cell carcinoma, 148 
hemangioma, 150 
metastases, 121 
parasitic infestation, 228 
rupture, 303 
strangulated, 31 
tuberculosis, 264 
Lung, aplasia, 22 
Lupus erythematosus, disseminated, 277, 278 
Luschka’s ducts, 239 
Lymphoblastoma, 316 
Lymphogranuloma venereum, 261 
Lymphoid hyperplasia, 177 
tumors, 105 
Lymphomas, 90, 105, 148, 155, 161, 170, 283 


Lymphosarcoma, 105, 107, 273 
M 


MALABSORPTION sydrome, 117, 273, 277, 280, 284 
Malaria, 257 
Malignant degeneration, 102, 103, 137, 138 
ulcers, 91 
Malnutrition, 72, 75 
Malposition, lesser bowel, 58 
Malrotation, 14, 15, 42, 47, 49 
Marginal ulcer, 185 
Meckel’s diverticulum, 33, 37, 56, 74, 113, 117, 187 
Meconium, 70, 71, 80, 81 
ileus, 38, 41, 65, 72, 75 
obstruction, 68 
peritonitis, 38, 41, 72, 73, 74 
plug, 75 
Mediastinal mass, 31 
Mega colon, 81, 82, 79, 318 
duodenum, 68 
Megaloureter, 83 
Megarectum, 80 
Melanoma, 118, 143 
Melena, 105, 109, 111, 119, 130, 143, 166, 210 
Mesenchymal colonic tumors, 140 
gastric tumors, 90, 103 
Mesenteric abscess, 212 
adenitis, 47, 86, 260 
anomalies, 39 
bands, 39 
cysts, 47, 59, 301 
dermoid cysts, 157 
lipoma, 157 
thrombosis, 289 
localized, 290 
tear, 48 
vascular occlusion, 288 
vessels, thrombosis, 288 
Mesenterium commune, 15, 16 
Mesentero-axial! volvulus, 43 
Mesothelioma, 157 
Metastatic implant, 134 
Metazoan infestation, 257 
Methylcellulose, 316 
Microcolon, 87 
Midgut, 11, 13 
malrotations, 39, 41 
Milk of calcium bile, 233, 235 
Morgagni hernia, 21, 31 
‘Moulage sign’’, 282 
Mucinous degeneration, 100 
Mucoceles, 120 
Mucoid carcinoma, 121, 122 
Mucosal polyps, 137 
Mucosal-submucosal layer, 58 
Mucous colitis, 194 
Multicystic kidney, 60 
Multiple atresia, 68, 71 
cysts, 59 
polyps, 102, 137 
tumors, 122, 128, 134 
ulcer, 171 
Mycotic aneurysm, 293 
Myenteric ganglionic defects, 76 
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N 


NECROTIZING enteritis, 186 
enterocolitis, 193 
acute, 216 
Nematode infestation, 258 
Neoplasm, fundal, 91 
stomach, 90 
Nephrolithiasis, 170 
Neurenteric communication, 58 
strands, 58 
Neuroblastoma, 148, 157, 163 
Neurofibroma, 140 
Neurogenic tumors, 108 
Neuromuscular dysfunction, (7 
Nodular carcinoma, 100 
Nonfunctioning kidney, 60 
Notochord, 11, 58 


O 


OBSTRUCTION, 126, 128, 133, 136, 140, 176, 210, 287 
acute, 157, 160 
afferent loop, 251 
arterial, 289 
biliary, 145 
closed loop type, 219 
colonic, +7 
complete, 130 
congenital anorectal, 70 
cystic duct, 232 
efferent loop, 252 
incarcerated bowel, 51 
incomplete colonic, 47 
large bowel, 53 
lesser bowel, 47, 58, 130, 186 
lymphatic, 86 
neonatal, 80 
partial, 127, 138, 218 
small bowel, 36, 80, 81, 128 
Occult bleeding, 123 
Omentum, infarction, 290 
Omphalocele, 33 
Omphalo-mesenteric duct, 33, 37, 38, 59 
Operative cholangiography, 87, 88, 145, 228, 232, 241 
Organe-axial volvulus, 33, 43 
Osteomalacia, 88, 283 
Osteoporosis, 283 
Ovarian carcinoma, 133, 134, 157, 159 
dermoid, 157 
tumors, 156 
Overeating, 47 
Overexertion, 47 
Oxyuriasis, 259 


P 


PANCREAS, 11, 17 
body, carcinoma, 153, 154 
cystic fibrosis, 72, 153 
head carcinoma, 151, 152, 153 
tumors, 161 
tail, carcinoma, 153 
ulcerogenic tumor, 150, 187 


Pancreatic bud, 14 
calcification, 242, 246, 303 
carcinoma, 150 
cysts, 60, 61, 62, 153, 154, 155, 246, 303, 304 
duct, 17 
neoplasm, 150 
rest, 63 
tumors, 91 
Pancreatitis, 63, 64, 170, 218, 222, 241, 242, 283, 325 
acute, 258, 300 
hemorrhagic, 245 
alcoholism, 242 
Pancreatitis, chronic, 153, 246 
necrotizing, 243 
suppurative, 242 
Papillary edema, 152 
Papillomas, 99 
colonic, 136 
Paraduodenal fossa, 50 
Paraesophageal hiatus, hernia, 27 
Paralytic ileus, 186, 216 
Parastitic infestation, 255 
Patent urachus, 33 
Pars media, 91 
cancer, 93 
Pelvic peritonitis, 194, 224 
cellulitis, 204 
Penetrating carcinomatous ulcer, 94, 97 
duodenal ulcer, 174, 178 
gastric ulcer, 172 
Peptic esophagitis, 25, 26, 27, 28 
ulcer, 64, 95, 105, 111, 168, 236, 286, 320 
chronic, 171 
infancy, 178 
perforated, 111, 181, 182 
Percutaneous aortography, 292 
Perforated ulcer, 51 
Perforating ulcerating adenocarcinoma, 96 
Perforation, 130, 131, 196 
Periarteritis, nodosa, 242 
Pericardial sac, 24 
Pericecal abscess, 125 
Pericholecystic abscess, 233 
infection, 232 
Periduodenal adhesions, 182 
fibrosis, 183 
Perigastric adhesions, 53 
Periproctitis, 261 
Peripyloric adhesions, 175 
Perirectal fistula, 196 
Perisigmoiditis, 204 
Perisplenitis, 255 
Peritoneal abscess, 216 
bands, 41 
carcinosis, 158, 159, 160, 218 
metastases, 157, 159, 202 
Peritoneum, calcification, 37, 74 
psammomatous, 157 
tumors, 156 
Peritonitis, 38, 45, 48, 58, 65, 73, 95, 118, 157, 170, 189, 
192, 204, 205, 212, 215, 222, 224, 277, 290, 300, 
306, 320 
pneumococcal, 215 
Peutz-Jeghers syndrome, 116, 137 
Peyer's patches, 213 
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Phlebolith, 108, 192, 287 
Phlebothrombosis, 289 
Phlegmonous gastritis, 169 
infiltration, 169 
Phrenic ampulla, 28 
Phytobezoar, 313 
Pinworm infestation, 259 
Plasma cell tumor, 108 
Pleural effusion, 295 
Pleurobiliary fistula, 236, 303 
Pleuro-peritoneal canals, 17 
Pneumatosis-intestinalis, 170, 318 
Pneumocholecystitis, 232 
Pneumoperitoneum, 41, 42, 49, 73, 74, 80, 85, 123, 125, 
160, 170, 171, 178, 180, 183, 185, 189, 194, 205, 
299, 302, 305, 306, 325 
artificial, 219 
diagnostic, 19, 33, 62, 305 
therapeutic, 305 
Pneumothorax, 22, 24 
Polyarteritis nodosa, 260, 277 
Polycystic disease, 153 
kidney, 37, 41 
Polycythemia, 288, 289 
Polyps, 99, 100, 104, 122, 125, 128, 129, 138, 166, 209 
fictitious, 140 
Polypoid, 134 
adenocarcinoma, 94 
Polyposis, 130, 200 
diffuse, 137 
familial, 138 
localized, 138 
Polyserositis, 263 
Pork tapeworm, 257 
Porphyria, 285 
Portal hypertension, 75 
phlebosclerosis, 289 
Post-appendicitis fistula, 190 
Post-bulbar ulcer, 183 
Post-cholecystectomy, 231 
syndrome, 241, 249 
Post-irridiation gastritis, 320 
Postoperative ileus, 189 
Potassium depletion, 252 
Pre-diverticulosis, 207 
Pregnancy, 47 
Premalignant lesions, 101 
Primitive mesentery, 12, 15 
Pro-Banthine, 324 
Proctitis, 261, 321 
Projectile vomiting, 76 
Prostatic abscess, 224 
Protein milk, 316 
Psammomatous ovarian carcinoma metastases, 160 
Pseudomembranous enterocolitis, 192 
Pseudomyxoma peritonei, 120 
Pseudo-polyp, 196, 202 
Pseudopolyposis, 138, 197 
‘“‘Pseudopyloric stenosis,”’ 77 
Purgation, 47 
Pyloric cancer, 78, 95, 96, 98, 100, 151, 284 
channel ulcer, 176 
hypertrophy, 276 
muscle, benign hypertrophy, 97 
obstruction, 64, 77, 103, 175, 178, 275, 284, 291, 310, 
322 


Pyloric obstruction, congenital, 65 
Pyloric spasm, 99 

stenosis, 54, 171 

hypertrophic, 76, 78, 79, 286 

ulcer, 168, 284 
Pyloroduodena! obstruction, 229 
Pylorospasm, 53, 174, 182 
Pyohydrosalpinx, 204 


RADIATION effects, 319 
small intestine, 320 
Rectal bleeding, 130 
carcinoma, 133 
stenosis, 306 
stricture, 261 
syphillis, 267 
Rectoperineal fistula, 71, 196 
Rectovaginal fistula, 71 
Rectovesical fistula, 70, 131 
Rectus sheath, hematoma, 301 
Reflux esophagitis, 78 
Regional colitis, 135, 198, 201 
enteritis, 117, 119, 200, 207, 253, 263, 267, 268, 271, 
284, 290 
acute, 186 
colonic involvement, 273 
fistula, 272 
enterocolitis, 203 
Renal artery aneurysm, 291 
colic, 212, 229 
tumors, 148 
Reticulum cell sarcoma, 105, 161 
Retrocolic abscess, 191 
Retroperitoneal abscess, 189, 247 
cavernous hemangioma, 163 
chylous cysts, 164 
emphysema, 300, 306 
fibrosarcoma, 165 
hematoma, 300 
inflammation, 222 
lipoma, 157, 164 
lymphoma, 161 
lymphosarcoma, 162 
mass, 104 
metastases, 161, 163 
tissue, 91 
tumors, 91, 134, 148, 156, 161, 163, 263, 320 
Retrorectal tumors, 140 
Retrosternal foramen, 18 
Reverse rotation, 14, 15 
Rheumatic fever, 277 
Rheumatoid arthritis, 277 
Richter’s hernia, 298 
Rickets, 88 
Right-sided colitis, 198, 199, 200 
Roentgenkymography, 31 
Rokitansky-Aschoff sinuses, 239 
Rugal gastric folds, hypertrophy, 91, 
fig. 71-.4 
hypertrophy, benign, 107 
Rupture, 58, 287 
pancreas, 303 


95, 102, 107. 


Subject Index 351 





SALICYLATES, 323 
Sarcoid, 275 
Sarcoma, 156 
Schistosomiasis, 257 
Scirrhous carcinoma, 95, 108, 122, 170 
tumors, 111, 133 
Scleroderma, 277 
Scrotal hernia, 35, 36, 37 
Segmental colitis, 138, 200, 267 
ileus, 244 
infarction, 290 
stenosis, 290 
Sentinel loop, 189, 243 
Septum Transversum, 11, 17 
Sessile polyps, 130, 137 
tumors, 102 
Sickle cell anemia, 288 
Sigmoid carcinoma, 131, 202 
lymphosarcoma, 41 
rupture, 307 
tumors, 130 
Silent gallstone, 233 
Situs inversus, 87 
Small intestine, aganglionic, 79 
atresia congenital, 65 
fibroma, 119 
hemangioma, 118, 287 
leiomyoma, 117 
leiomyosarcoma, 117 
lipoma, 118 
lymphoma, 116 
neoplasm, 114 
obstruction, 119 
perforation, 306 
polyps, 114 
stenosis, 65 
strangulated loop, 219 
syphilis, 266 
ulcer, 187 
Sodium retension, 252 
Sphincter of Oddi, 240 
Sphincteric obstruction, 241 
spasm, 242 
Sphincterotomy, 237, 241 
Spleen, 11, 17, 156 
congenital absence, 88 
rupture, 301 
syphilis, 267 
torsion, 302 
tumors, 155 
Splenic abscess, 156, 255 
artery, 155 
aneurysm, 291 
calcification, 264 
flexure, carcinoma, 132 
granuloma, 224 
Splenomegaly, 155, 156 
Splenoportography, 258, 305 
Spleno-porto-hepatogram, 228 
Spontaneous intrasplenic hemmorrhage, 302 
Sprue, 117, 278, 280-284, 
non-tropical, 117 
Steatorrhea, 117, 246, 280 


Stenosis, 65 
Steroid-produced ulcers, 325 
Stomach, see ‘‘Gastric’’ 
ademomyosis, 104 
annular cancer, 79, 96, 100 
cancer, 90, 130, 159 
calcification, 100 
cascade, 45, 
dilatation, 43, 295, 318 
hemangioma, 108 
incarceration, 43 
metastatic tumors, 109 
perforation, 65, 219 
regional enteritis, 270 
rupture, 85 
strangulation, 43 
ulcer, 253 
villous tumors, 99 
Strangulation, 45 
Strawberry gallbladder, 144, 238 
“String sign”, 77 
Subhepatic abscess, 221, 223 
Submucous hematoma, 300 
Subphrenic abscess, 49, 127, 182, 221, 222, 223 
bilateral, 224 
left, 223, 276 
right, 222 
area, 62 
Subserous hematoma, 300 
Sulfuric acid, 322 
Superficial gastric carcinoma, 99 
Syphilis, 194, 292 
pancreas, 267 


T 


TAENIA echinococcus, 257 
saginata, 257 
soleum, 257 
Telangiectasis, 118, 286 
Teratoma, 140, 153, 163 
Thorium dioxide, 323 
Thorotrast, 322 
Thromboangiitis obliterans, 289 
Thrombophlebitis, 150 
Torsion, 157 
Toxoplasmosis, 257 
Traction diverticula, 58, 176 
Transverse mesocolon, 13 
Trauma, 85, 86, 170, 236, 276, 289, 292, 318, 
ileus, 299 
Traumatic rupture, 163 
Trichobezoar, 313 
Trophozoites, 255 
Tuberculosis, 86, 134, 194, 215, 260, 262, 266, 273, 316 
arteritis, 293 
Tuberculous enteritis, 190 
colitis, 263 
fistula, 262, 264 
lymphadenitis, 263 
peritonitis, 122, 163 
proctitis, 263 
Tubocolic, fistula, 210 
Tularemia, 215 
Tumor, retroaortic, 161 
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Tumoral epiglottis, 212 
Twinning, 58 
Typhoid ulceration, 182 


U 


ULCER, benign, 92, 93, 95 
malignant, 92, 95, 97 
Ulcerative colitis, 122, 138, 182, 195, 197, 200, 203, 
226, 256, 267 
chronic, 196, 202 
malignant degeneration, 203 
Umbilical cord, 14 
hernia, 14, 33, 34 
loop, 14 
Umbilicus, 16 
Uremia, 218 
Ureteral colic, 218 
Urogenital sinus, 58 
Uterocolic fistula, 210 


V 


VAGINORECTAL fistula, 322 
Vagotomy, 254, 283, 324 
Varices, 226, 227, 285 
Vascular disorders, 286 

impairment, bowel, 48, 157 
Venous thrombosis, 289 
Ventral mesogastrium, 11, 16 
Vertebrz, congenital defects, 58, 71 
Vesicorectal fistula, 322 
Vesicosigmoid fistula, 209 
Villous polyps, 101 

tumors, 137 


Visceral migration, 22 
Viscus, rupture, 300 
Vitelline cysts, 33 
duct, 11, 39 
Volvulus, 15, 16, 19, 28, 39, 40, 41, 42, 52, 64, 68, 
128, 157, 217, 218, 259, 319 
ascending colon, 47 
cecal, 47, 52, 286 
colon, 283 
large intestine, 45 
lesser bowel, 58 
postoperative, 253 
sigmoid, 45, 46 
small bowel, 70 
intestine, 53 
splenic flexure, 48 
transverse colon, 48 
Vomiting, 95, 126, 128, 130 


W 
WATER intoxication, 83 
Water-soluble contrast media, 19, 37, 38, 40, 41 
Wegener’s granuloma, 277, 278 
Whipple's disease, 273, 277, 278, 279, 283 
Wilm’'s tumors, 148 

X 


X-RAY therapy, 135, 320 


YOLK sac, 11, 14 
stalk, 11 
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